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Canada and United States
Gentlemen:
The International Great Lakes Water Quality Board, as a
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in the Board's Report.
 Progress towards attainment of the goals established by the 1972
Agreement has been made but it is generally slow, uneven, and in certain
cases disappointing.
In those cases where wastewater treatment has been up-graded there
has been noticeable improvement in the water quality of affected nearshore
areas. Municipal pollution abatement on the United States side has been
hampered by the Slow use of available funds. Phosphorus loadings to
Lake Erie from major urban centers are three times greater than 1975
targets — Cladophora and other aquatic plants are still a problem in the
lower lakes and may worsen unless programs for readily controllable
sources are accelerated and solutions found for remaining sources.
Waste controls at certain paper mills on the Canadian side of Lake
Superior are inadequate and the discharge from Reserve Mining Company on
the U23. side continues.
New findings of toxic substances — particularly serious in Lake
Ontario — point to the need for further attention and federal legislation
on the United States side.
Steady progress was made in several programs and a number of important
legislative measures were passed in both countries. In Canada, the
federal Environmental Contaminants Act and the Ontario Environmental
Assessment Act were passed. Intergovernmental agreements between Canada
and Ontario pertinent to the Great Lakes were revised to strengthen
administration and financing of programs. In the United States, legislation
to limit or ban polychlorinated biphenyls (PCBs) was passed by the
states of Indiana, Michigan, Minnesota and Wisconsin and federal legislation
in the form of a Toxic Substances Control Act is still pending. PCB
control in Canada will be addressed under existing provincial legislation
and the new federal Environmental Contaminants Act.
The permanent obligation of the countries to maintain and enhance
water quality of the Great Lakes requires early adoption and implementation
of preventive measures, and effective surveillanceprograms. Coordination
of planning and its implementation by governments is central to prevention
of further pollution owing to continuing population growth, resource
development and increasing use of water.
3
 
WATER QUALITY AND SURVEILLANCE
































































































































































trophic state may be limited by the effects of phosphorus inputs from
land drainage and the atmosphere. Because these sources are difficult
to control renewed emphasis must be placed on the effective operation of
existing municipal phosphorus removal facilities, completion of all




































































































































hypolimnion to be formed. A much greater area of anoxia likely would


















improvement but will be watched carefully in future years.
Whole Lake Contaminant Problems
Extensive contamination by toxic substances has damaged the important
commercial and sport fisheries of the Great Lakes. The chief concern
for Lake Ontario is the bioaccumulation of toxic contaminants such as
PCBs and Mirex (a pest control and flame retardant product) in fish and
wildlife. Mercury contamination of fish is a problem in the western
basin of Lake Erie. In lakes Huron, and Michigan PCBS in fish are a
major concern. In Lake Superior, items of concern include accumulation
of PCBs and mercury in fish and high concentrations of asbestiform
fibres in the water.
 Lake Ontario studies in 1975 revealed almost total reproductive
failure of some herring gull colonies in contrast to the reported near
normal reproductive success in other Great Lakes colonies. The eggs of
the Lake Ontario gulls contain some of the highest organochlorine residue
burdens reported in any biological system. The adult gulls were found
to contain fifteen organochlorine compounds and fourteen polynuclear
aromatic hydrocarbon compounds (e.g. PCBs and DDT and its metabolites)
in their tissues. The concentrations of Mirex, recently recognized as a
contaminant in Lake Ontario fish, approached concentrations of DDT.
Nearshore "Problem Areas"
There are 63 "problem areas" in the nearshore areas of the Great
Lakes where one or more water quality objectives are not being met.
Progress is slow in correcting pollution in these areas from municipal,
industrial and land drainage sources, where such activities have their
greatest measureable impact. These intensively used areas along the
coasts of the lakes, are important for drinking water supplies, recreation,
providing a habitat for fish as well as receive wastes and drainage from
the land. Also, it is in these areas where the quantity and quality of





























































































































































































































































































































































































Administration proposals until FY 1978 since the Administration has not
requested additional funding for this program in FY 1977. This is
particularly serious in the states of Minnesota, Ohio and Wisconsin and
may be a problem in other states where the construction grant program
will come to a halt unless funding for FY 1977 is provided.
Disposal and utilization of the increasing amounts of sewage sludge
resulting from improved levels of treatment and phosphorus removal at
municipal sewage treatment plants remains one of the difficult problems
facing plant operators.
Combined and Storm Sewer Overflows
Combined and storm sewer problems continue to be significant causes of
water quality impairment in the "problem areas" identified in this report.
Unfortunately, progress in developing corrective programs is not uniform.
Considerable improvements are under construction or planned in certain Ontario
communities, and in the United States some construction is underway as well as
much planning and demonstration work. However, progress in the United States
will be hampered by proposed Administration amendments to PL 92-500 which
would result in a reduced level of federal assistance for the correction of
combined sewer problems. Additional administrative requirements and a shift
in the burden of funding to local governments will inevitably delay correction
of this long—standing problem.
Phosphorus Control
The reductions in phosphorus loadings to Lake Ontario and Lake Erie
anticipated in the Agreement are not likely to be met on schedule. New
estimates of the response of Lake Ontario indicate the likelihood of
delayed recovery of the lake in response to current scheduled phosphorus
reductions and the growing recognition of the importance of non—point
sources of phosphorus.
Only marginal further reductions in phosphorus
loadings from municipal and industrial sources are possible after achieving
1 mg/l P, while significant amounts are entering the lake from the
atmosphere, lake sediments and land drainage.
The Board considers
attainment of the target of 1 mg P/l or less in municipal sewage effluents
to be imperative. Further, Great Lakes states which have not already
done so should reconsider limitations on phosphorus in detergents.
In addition, while efforts are being made to improve the use of
lake effect models for predictive purposes, further aspects which deserve
the early attention of gOVernments include consideration of:
l) a complete ban on phosphates in detergents used in the Great Lakes
basin
2)
the full attainment of the 1.0 mg P/l for all facilities in the Great
Lakes System and investigation of the feasibility and cost effectiveness
of requiring further reductions from point-source discharges of
phosphorus
6
 3) identification of the specific sources of phosphorus loadings from
the atmosphere and land drainage, and determination of their relative
significance.
4) measures to control further increases in phosphorus loadings resulting
from new uses of land including agriculture, urban and general
industrial development.
These conclusions also underline the hmportance of continuing to
improve the municipal phosphorus control program in the Lake Erie Basin
especially at Detroit, the largest single source of municipal phosphorus
in the Great Lakes System. Other communities in the Lower Lakes lacking
effective phosphorus control measures currently include Cleveland, Ohio,
and Buffalo, Syracuse, Niagara Falls and Tonawanda, N. Y. Hamilton,
Ontario unexpectedly failed to meet the 1 mg/l limit for phosphorus
during 1975 with its existing treatment facilities and the need for
installation of phosphorus control facilities is now under consideration.
Industrial Waste Control
Considerable progress has been made in the control of industrial
wastes in both countries. With very few exceptions, requirements for
industrial waste treatment or control have beenestablished for all
plants in the Great Lakes System and program emphasis has shifted to
monitoring, surveillance and enforcement. Industrial wastes data management
systems have been developed and where necessary should be improved for
the purpose of exchange Of information between the Governments and the
Commission. Industries have been identified as contributors to water
quality "problem areas", and programs in these cases should be given
priority attention.
TOXIC AND HAZARDOUS SUBSTANCES
Toxic and hazardous materials represent a major threat to water
quality and the fishery of the Great Lakes. PCBs occur throughout the
system in the Upper Lakes as well as the Lower Lakes and notably Lake
Ontario where a large part of the population of salmonid species and
American eel contain PCBs at levels above both the U.S. FDA guideline of
5 ug/g and Health and Welfare Canada's guideline of 2 ug/g for human
consumption.
Once PCBs have entered the environment there is relatively little
that can be done to remove them. Their persistence ensures that they
will be a long term environmental problem and it should be noted that
most organisms in the Great Lakes presently contain more PCBs than the





































































































































development of cooperative programs to control these.
RADIOACTIVITY
Problem areas have been identified in Lake Ontario and Lake Huron





























































The Governments are participating with the Commission in developing





































Group. The report of the Reference Group is expected in 1978.
The Governments recognized that progress was being made in controlling
pollution from certain specific land use activities and identified the
following: urban land use, pesticide use, animal wastes and fertilizer,
transportation, forestry, mining, recreation, pollution from sediments,
shoreline and river bank erosion, land filling, and solid and liquid
waste disposal. The progress being made in remedial programs in these

































































































































































































the Board would encourage further examination of the two approaches by
the standing committee.
 SHIPPING ACTIVITIES
Progress has been made by the U.S. and Canadian Coast Guards to
control and abate pollution from shipping activities by reducing the
potential for marine accidents through formalizing traffic routes, and
reviewing and improving navigational aids and the development and implemen—
tation of cooperative international programs for the detection, control
and clean—up of spills of oil or other hazardous pollutingsubstances.
Since the signing of the Agreement in 1972, very little has been accomplished
in further developing programs with respect to improved vessel design,
construction and operation, control of shipboard wastes, improvements in
navigational equipment and manning standards for Great Lakes vessels.
Both existing United States and proposed Canadian regulations to
control pollution from vessel wastes, allow for either complete containment
or the discharge of adequately treated sewage. The proposed Canadian
federal regulations will apply only to commercial vessels while Ontario
by agreement with the federal government, continues to require no discharge
of sewage from pleasure craft. However, a significant incompatability
in the regulations in each country has arisen from the granting by U.S.
EPA under PL 92-500 Section 312(f)(3) of the requests by some Great
Lakes States to prohibit discharge of sewage for both commercial and
pleasure craft. Michigan has been granted such a request for all the
Great Lakes waters within its jurisdiction and Wisconsin has been granted
a similar request for Lake Michigan. Wisconsin has been denied its
initial application for Lake Superior. Minnesota has been denied a
similar petition for Lake Superior under Section 312 (f)(4). The effect
of prohibiting discharges in major portions of the Great Lakes from
commercial vessels will mean that incompatible regulation of shipping
exists between the two countries.
The majority of the Board, as in the past, continues to support
regulations that completely prohibit the discharge of sewage from all
vessels on the Great Lakes.
FUTURE STRATEGIES
As remedial programs are being implemented in both countries to
"repair past damage" to the lakes, the attention of governments is being
focussed on measures to prevent further pollution of them owing to
population growth, resource deVelopment, increasing use of water and the
implications these factors hold for the use of land. The responsibility
for planning future use of the Great Lakes—St. Lawrence Drainage System
has been accepted by the eleven governments and new legislation and
policy initiatives have been taken to get at some of the root causes of







































































































































































































































































The Great Lakes Water Quality Board recommends that:
WASTE TREATMENT
as a matter of urgency, population centres with the greatest impact
on water quality, initiate or complete construction and operate
adequate wastewater treatment facilities with phosphorus removal,
to the level of 1 mg P/l or less, as soon as possible.
- for Lake Erie, extraordinary efforts should be applied to
complete sewage treatment facilities at Cleveland and Detroit
by 1980 and to achieve adequate phosphorus removal as soon as
possible.
- for Lake Ontario, communities scheduled to begin phosphorus
removal by January 1976, particularly Metropolitan Toronto,
Hamilton and Rochester, should assure operation at the recommended
level. Acceleration of the programs at Niagara Falls, N.Y.,
Buffalo, Syracuse and other major centers where phosphorus
removal is not operational is also recommended.
— for the Upper Great Lakes, early completion of treatment
facilities at Duluth, Minnesota and Thunder Bay, Ontario are
required. Further, it is recommended that an effluent limitation
of 1 mg/l of phosphorus be extended to all municipalities in
the Upper Great Lakes System.
clean—up programsin all "problem areas" involving controllable
mUnicipal and industrial waste discharges be given urgent priority
to meet the schedules for each discharger identified in this report.
adequate wastecontrol programs be concluded by Abitibi Paper
Company and Great Lakes Pulp and Paper at Thunder Bay and Polysar
at Sarnia, Ontario where present controls on these significant
































































































































































































































































































































































































































































































these continue to exist.
DREDGING


































































in keeping with previous Board and Commission recommendations,
Governments adopt compatible regulations for the control of vessel
wastes. The majority of the Board continues to support regulations
based on complete prohibition of the discharge of sewage.
12
the programs,
studies and other measures for the control and abatement
of pollution from shipping activities, onshore and offshore facilities,
vessel design, construction and operation including the discharge
of harmful quantities of hazardous polluting substances required by
Annexes 3, 4, 5 and 7 be brought under the full purview of the
Commission and the Board.
In addition,
the Board urges the Commission
to recommend to the Parties that they assign specific responsibilities
and deadlines for completion of these joint activity obligations of
the Parties required in the Agreement.
WATER QUALITY OBJECTIVES
the new and revised specific water quality objectives recommended
in this Report be submitted to the Parties for adoption in the
Agreement.
In the Report there are other new specific water quality
objectives which the Board has under review and these should also
be brought to the attention of Governments to consider the implications
of their being recommended for adoption.
either the Commission or the Parties hold public hearings on the
recommended water quality objectives and that the proposed objective
for radioactivity, developed by the Parties, be included.
MODELLING
continued support be given to the development of "lake effect
models" to provide guidance for eutrophication and other pollution
control programs. Further, it is recommended that increased efforts
be made to refine the estimates of phosphorus loadings from the
atmosphere and land drainage, and determine the fraction available
for biological growth.
PLANNING AFFECTING WATER QUALITY
because policies for the economic, social and physical development
in the Great Lakes Basin affect the water quality of the lakes, the
governments specify measures and programs to ensure achievement of
the Agreement's water quality objectives in the formulation of such
policies and further that
the eleven governments actively support remedial programs on pollution
from land use, and further that
governments accept the water quality objectives of the Agreement as
explicit guides in planning by embodying the objectives in relevant




implementation of planning to achieve the water quality objectives
be based on full consideration of existing and new uses of land for
urban and industrial development, food production and related
energy requirements.
PUBLIC AWARENESS AND COMMUNICATIONS
the governments strengthen public awareness of the Great Lakes
Water Quality Agreement by undertaking specific public information
programs.
the dialogue between the Commission and the eleven governmentsbe
strengthened and utilized to develop support for correction of the
problems occasioned by delays in the municipal and industrial
clean-up, the need to address the complicated issues of land drainage
and storm and combined sewer-discharges and the lack of adequate
data from surveillance, nearshore and effluent monitoring.
FUNDING REQUIREMENTS
 
the United States Government be requested to continue funding for
municipal waste treatment plant construction grants under PL 92—500
at levels sufficient to ensure continued progress in providing the
needed facilities.
renewed attention be given by all governments to the provision of
adequate funding, where this is presently lacking, for the identification
and control of storm and combined sewer overflow problems.
adequate funding be provided for the monitoring of municipal and
industrial waste discharges, including radioactivity, by federal,
state, provincial and municipal governments to assess the effectiveness
of control programs.
governments support and provide adequate funding for the International
Great Lakes Surveillance Program described in this Report and its
Appendix B. Special efforts are required to develop an adequate
nearshore.surveillance program on the United States side.
14





   
 















Restricted zones in the vicinity












































































































































































































































































































































































































































































water quality objectives are
not
being met.
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8 Black River, New York
9
Amherst Island Area









15 St. Lawrence River













Indiana Harbor Ship Canal
and Inner Harbor Basin
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1 Black River, Michigan




































































Note- Except for connecting channels,
problem areas identified with
rivers refer to areas in the
boundary waters at the mouth
of the river.
        
  
   
   
 The specific list of "problem areas" is not identical to the 1974
list which included some 69 areas. Some minor areas have been con—
solidated into single "problem areas" and several new areas identified.
Some areas previously identified showed improvement in water quality
conditions as a result of remedial measures. For example, surveillance





















































































































































water quality in Lake Erie, the 1975 detailed assessment is devoted to
the existing conditions and long term trends in the water quality of






































Phosphorus Control and Eutrophication. Details of the major nearshore
water quality "problem areas" in Lake Ontario are found in this section
of the report.
Water Quality Conditions and Trends
Most indicators suggest that Lake Ontario experienced a period of
relatively stable water qualityconditions from 1967 to 1975. Signs of
improvement have been found in the vicinity of some urban areas, most
notably in the Metropolitan Toronto area, and phosphorus loadings entering
Lake'Ontario via the Niagara River have decreased since 1967.
Among the problems having the greatest adverse affect on the use of
Lake Ontario are nuisance growths of the alga Cladophora, unacceptable
bacterial levels at a number of public beaches and PCB contamination of




In both the open lake and nearshore waters, total and soluble
reactive phosphorus levels have been relatively stable since 1967 when
compared for the same season each year.
Total phosphorus levels near urban centres are higher than in
either the open lake or along relatively undeveloped shoreline areas.
The Toronto area in 1975 showed the highest level, about 2 — 2.5 times
that of the open lake, at the beginning of the growing season.
There has been an estimated 20 percent increase in the inorganic
nitrogen content of open lake waters since 1968. This increase parallels
that of nitrogen loadings to the lake.
Phytoplankton
Since 1968, the lake's phytoplankton community has, undergone
increases in biomass, changes in species composition, and a trend toward
more marked seasonality and instability. It has also shown increases in
the occurrence of species associated with bloom conditions and taste and
odor problems. However, these changes do not appear to be significant in
terms of the whole lake.
Algal blooms have been observed in the Bay of Quinte and Sodus Bay,
but not in the open lake. The phytoplankton biomass of the open waters
of Lake Ontario is presently lO — 20 times lower than that of Lake
Erie's western basin. Measurements at the South Peel waterworks intake
west of Toronto show that blue—green species still constitute less than
10 percent of the total algal biomass.
Cladophora
Nutrient levels along with the normally occurring conditions of
water movement, temperature, light and alkalinity in the lake are such
that Cladophora growth occurs wherever suitable substrate exists and
continues to cause unpleasant shoreline conditions. Currently the most
practical means of controlling Cladophora is through the reduction of
nutrient inputs particularly phosphorus.
Dissolved Oxygen
Although, present dissolved oxygen levels in the open waters of
Lake Ontario are above the 6.0 mg/l objective, there are some reasons
for concern. In 1972, a study of sediment oxygen demand revealed several
deepwater areas near the sediment-water interface with depressed oxygen
levels. In addition, oxygen levels in two significant nearshore areas,
Hamilton Harbour and Bay of Quinte are severely depleted. Con-
centrations of less than 1.0 mg/l were measured in Hamilton Harbour and
less than 3.0 mg/l in the lower portion of the Bay of Quinte. ’
21
  
An important factor in maintaining adequate dissolved oxygen in the
open waters is the depth of the hypolimnion. Since Lake Ontario is
relatively deep, the large volume of water in the hypolimnion when the
lake stratifies provides sufficient dissolved oxygen to satisfy the
oxygen demanding processes without significant depletion.
A long term trend for dissolved oxygen in Lake Ontario is difficult
to establish. No severe oxygen depletion problems have beenidentified
in the open waters of the lake, and minimum dissolved oxygen levels
between 70 and 80% saturation have been observed over the last 10
years.
Dissolved Solids
The dissolved solids objective of 200 mg/l is exceeded throughout
the lake. It could not be reasonably achieved without substantial
reductions in inputs to the Lake Erie Basin. There have beensome
reductions in loadings and the concentration of dissolved solids in the
lake has stabilized since 1970 — 71 in response to the greater flow-
through with the high water levels. The concentration can be expected
to continue to rise and fall with the water levels.
Microbiology
Counts of coliform bacteria, which indicate the possible presence
of pathogenic organisms, have been improving along many north shore
beaches since 1972. Only two locations in the Toronto area are failing
to meet the Agreement objectives. On the U.S. side, beaches near Rochester
continue to be affected by sewage and stormwater overflows.
Open waters have been found to be generally free of any fecal
contamination. Heterotrophic bacteria found in the open waters indicate
that nutrient loadings from the Niagara River, Metropolitan Toronto and
Rochester areas have a widespread effect on the lake.
Fish Contaminants
Lake Ontario supports a diverse fish community of over 112 species
and their contamination by PCBs and mercury is of serious concern.
Further discussion of toxic substances in fish is included in Chapter 5.
Sampling of salmonid species and American eel has revealed that
virtually the entire population contains PCBs at levels above the Canadian
Department of National Health and Welfare guidelines of 2 ug/g for human
consumption. No information on trends for this contaminant exists.
The State of New York has found mercury levels in some bass species
to exceed the 0.5 ug/g limit set by the U.S. FDA as fit for human consumption.
22
 Residues of total DDT have been decreasing and all species are
reportedly now meeting the 5 ug/g guideline set by U.S. FDA.
Problem Areas
As a result of the consolidation of 8 minor areas and the division
of the Niagara River into 2 distinct areas, the number of "problem
areas" reported in the Lake Ontario basin has been reduced to 15 as
compared to 20 in 1974.
These problem areas together with the significant municipal and
industrial dischargers are listed in Table l and located in Figure 3.
Significant locations in Canada are Hamilton Harbour, Toronto Central
Waterfront, Port Hope and the Bay of Quinte; and in the United States,
Oswego Harbor, the Rochester area, the Niagara River and the International
Section of the St. Lawrence River.
Hamilton Harbour
In Hamilton Harbour, during the summer months, a dissolved oxygen
problem exists in the hypolimnetic waters when the average oxygen concentration
falls to approximately 2 mg/l. Areas in the deep portion of the harbour,
near the Hamilton Sewage Treatment Plant, along the industrial shore and
at the western end develop the largest oxygen deficits.
The bacteriological water quality in the harbour is generally poor
with severe bacterial contamination being confined to the south—eastern
section of the harbour where both the total and fecal coliform objectives
were exceeded in 1975. Only the total coliform objective was exceeded
elsewhere in the harbour during the same period.
Iron concentrations in the harbour waters are generally above the
0.3 mg/l Agreement objective. Highest levels were reported near the
steel mills where the 1975 annual mean in the surface waters was 0.47
mg/l iron.
The harbour is eutrophic and experiences algal blooms in the summer.
In 1975, the average chlorophyll a_concentration was 17 ug/l in the
surface waters with a maximum of 43 ug/l recorded in July at the north
end of the harbour. High phosphorus levels which (averaged 80 pg/l in
1975) are probably responsible for the observed algal blooms. 1975 data
indicate that the Hamilton Municipal Sewage Treatment Plant effluent
contains 2.0 mg P/l without chemical treatment. Phosphorus removal
facilities have been provided by Dofasco and the town of Dundas.
Sediments in the harbour have elevated levels of heavy metals.
Both lead and mercury are present in greater concentrations than those
the Ministry of the Environment considers acceptable for open water




LAKE ONTARIO "PROBLEM AREAS"
AND SIGNIFICANT MUNICIPAL AND INDUSTRIAL DISCHARGERS
Map
Ref. <:) "Problem Areas"
1 Buffalo River




4 Lower Niagara River
(below Falls)
5 Nearshore Area from Mouth
of Niagara River to Eighteen
Mile Creek
6 Rochester Harbor Area
Oswego Harbor Area
Black River, New York
Amherst Island Area
10 Bay of Quinte
11 Port Hope Area
12 North Shore — Lake Ontario





Allied Chemical (Buffalo Dye
Plant and Industrial Chemical
Division), Mobil Oil, Donner
Hanna Coke Corporation and
Republic Steel.
Buffalo STP.
North Tonawanda STP; Allied
Chemical, Ashland Oil, Hooker
Chemical (2 Plants), Union
Carbide, E.I. DuPont (2 Plants),
Carborundum Corp., Spaulding Fibre
and International Paper.
Niagara Falls and Lewiston
STPs; Stauffer Chemical.
NorthWest Quadrant, Rochester,




Belleville and Trenton STPs.
Eldorado Nuclear.
Hamilton and Dundas STPs;
Dofasco, Stelco.
Diamond International Corp.,
and Aluminum Co. of America.
 




The benthic fauna of the harbour are characterized by low species
diversity and high densities, with tubificid worms being dominant.
Toxic conditions, characterized by an absence of invertebrates exist in
the southeast corner of the bay near the Hamilton Sewage Treatment Plant
outfall.
Concentrations of PCBs in carp, white bass and gizzard shad caught
in Hamilton Harbour were above the tolerance level of 2 ug/g set by
Health and Welfare Canada.
The high phosphorus, coliform, and iron concentrations and the low
dissolved oxygenlevels observed in Hamilton Harbour, result from years
of past abuse of the waters of Burlington Bay. This situation is being
gradually corrected and future reports should show the effects of improved
sewage treatment, phosphorus removal and industrial waste controls.
Phosphorus controls became operational at year end in Burlington and
Dundas. The effluent of the plant serving Hamilton was expected to
meet the criteria for phosphorus without supplementary chemical treatment.
Toronto Central Waterfront
 
Water quality in the Toronto Inner Harbour has improved in recent
years, becoming less eutrophic. The bacterial contamination in the
nearshore zones of the harbour, however, remains a cause for concern.
The nearshore bacteriological water quality of Toronto Inner Harbour
is poor in its northern sector adjacent to storm and combined sewer
outfalls. The total and fecal coliform criteria were exceeded along the
Bayfront and Port areas through most of 1975. The south shore of the
Inner Harbour, situated away from major input sources, rarely exceeded
this criteria in the same time period. Strong seasonal differences in
total coliform densities, are to be expected with highest levels recorded
in the summer and fall.
Although phytoplankton blooms still occur in the harbour, their
severity has been decreasing in recent years. Chlorophyll a has fallen
from an average of 21 ug/l recorded in 1969 — 70 to 11.7 ug/l in 1975.
The trend of decreasing chlorophyll a_levels in the harbour parallels a
decrease in total phosphorus levels in the harbour and in the Don River.
This reduction can be attributed to the reduction of phosphorus in
detergents and in part, to the effect of high lake levels in 1972 -
1975.
Nutrient levels in the sediments of the Inner Harbour are high.
Both phosphorus and volatile solids levels exceed Ministry guidelines
for open water disposal of dredged material. Highest levels were recorded
at the mouth of the Don River in the Keating Channel.
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The high coliform counts found along the Toronto Central waterfront
in the inner harbour and in the vicinity of the Humber River reflect
discharges from combined sewer overflows. Water quality in the harbour
has become less trophic in recent years, however, bacterial contamination
in the nearshore waters of the harbour remain a concern. Construction
of the mid—city interceptor sewer has been completed and will be in
operation by September 1976. It is expected that overflows to Lake
Ontario will be reduced and water quality improved. Details of the
programs are contained in the stormwater and combined sewer discussion
in Chapter 2 — Municipal Pollution Abatement.
The benthic community in the harbour is chiefly composed of pollution
tolerant oligochaete worms. Highest densities of oligochaetes were
found in the Keating Channel and in the northwest section of the harbour
adjacent to an industrial complex. A decrease in tubificid worm densities
recorded in recent years parallels an improvement of water quality in
the harbour during the same time period.
Fish caught in the harbour are considered to be unfit for human
consumption due to high PCB and DDT levels.
Port Hope Area
Values of 226Ra in excess of the Ontario permissible criterion of
3 pCi/l were encountered in surface water samples at 4 stations inside
Port Hope Harbour. At one station in Lake Ontario just offshore from
the Port Granby waste disposal site, samples taken in September and
October, 1975 showed levels similar to the public surface water criterion.
Periodic samples of the Port Hope water supply show levels of 226Ra to
be less than 1 pCi/l and within the Ontario drinking water criterion.
A general discussion of radioactivity in the Great Lakes is contained
in Chapter 6.
Bay of Quinte
The Bay of Quinte is in an advanced state of eutrophication. Poor
water quality adversely affects recreational use of the Bay andreduces
its suitability as a source of water supply. The recreational and
commercial fisheries, which were once among the most productive in
Ontario, have declined drastically.
Dissolved oxygen levels near the bottom approach zero during calm
weather conditons because of thermal stratification in the shallow upper
bay.
Bacterial levels exceed the objectives during the summer near the














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































    
TABLE 2
LAKE ERIE "PROBLEM AREAS"
AND SIGNIFICANT MUNICIPAL AND INDUSTRIAL DISCHARGERS
Map [:1
Ref. "Problem Areas" Significant Dischargers
1 Black River, Michigan





6 Lower St. Clair River —
Lake St. Clair
7 Detroit River Detroit and Wayne County—
Wyandotte STPs. Town of
Belle River; Allied Chemical,
Monsanto, McLouth Steel,
Great Lakes Steel, Penn—
walt, BASF Wyandotte and
Firestone.
8 Toledo Area (Maumee River) Toledo, and Lucas
Co., STPs; Gulf
Oil Refinery, Interlake Steel,
Standard Oil and Campbell Soup.
9 Portage River Oak Harbor STP.
10 Sandusky River Fremont STP.























































Euclid, Ravenna, Solon and
Kent STPs; Republic Steel,








   
TABLE 2 (Cont'd)




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Numerous municipal and industrial sources contribute to this problem
area. The last eleven miles of the Cuyahoga, from the Cleveland Southerly
Sewage Treatment Plant to the mouth, are polluted to such a degree that
general water quality standards cannot be attained with the implementation
of the best practicable treatment levels by all dischargers.
Major sources of the BOD in this area are probably the Akron Sewage
Treatment Plant and Brandywine Creek, the latter having numerous sanitary
discharges and one industry discharging large amounts of BOD substances.
Downstream from the Cleveland Southerly Sewage Treatment Plant
discharge, during critical low flow periods, the Cuyahoga River remains
in Violation of the dissolved oxygen, ammonia and dissolved solids water
quality standards of Ohio EPA. The problems encountered in this area are
caused by the numerous sanitary sewer overflows, industrial dischargers,
and the Cleveland Southerly Sewage Treatment Plant effluent. The total
pollutant loadings discharged to this last segment of the Cuyahoga River
are much too high for the river to assimilate and the flow characteristics
of this area magnify the problem. As the river approaches Lake Erie its
velocity is reduced, creating an extensive settling basin which must be
dredged frequently to maintain a proper depth in the navigation channel.
Apparently, it is not economically feasible for these larger dischargers
to attain best available treatment levels. Due to these circumstances, less
stringent water quality standards have beenadopted by Ohio EPA for the
lower Cuyahoga River. Forexample, the allowable concentration for ammonia
has been raised from 1.5 mg/l to 12 mg/l until June 30, 1976. From July 1,
1976 to January 1, 1979, ammonia levels are to be less than 8 mg/l. The
dissolved oxygen standard also has been relaxed.
Nearshore Areas
Tributaries such as the Black, Sandusky, Grand and Ashtabula rivers
in Ohio have been identified as major sources of inputs of fecal coliforms,
phosphorus, metals, suspended and dissolved solids, oil and grease etc.
The extent of their impact on the lakes is not known as there is no
nearshore surveillance program in these areas.
Open Waters of Lake Erie
 
In the western basin, increases were apparent in both chlorophyll_a
and total phosphorus concentrations. However, phytoplankton biomass
measured at Union (Kingsville) water intake on the Ontario shoreline of
the basin has shown a continued decreasing trend since 1967. The increases
observed in total phosphorus in the western and central basin are believed







































 Each year in late spring, the central basin of Lake Erie undergoes thermal
stratification. Comprehensive surveys of the hypolimnion since the late
1950's have shown extensive areas of anoxia (dissolved oxygen <1 mg/l)
occur in late summer. The size of the anoxic region reached its maximum
in 1973 and 1974 with areas of 11,220 kan and 10,250 kmz, respectively.
In 1973, the anoxic region comprised 94 percent of the hypolimnion and
70 percent of the entire central basin.
In 1975, a dramatic reduction occurred in the areal extent of the
anoxia with only 400 km2 being affected (Figure 3). During a given
period of thermal stratification the areal extent of anoxia is a function
of the depth of the water column in the hypolimnion, and the rate at
which oxygen is depleted from the water.
In 1975, the thermocline was established closer to the surface,
pr0viding a greater depth of hypolimnion, than in previous years. This
is believed due to the meteorological conditions (a calm, rapidly warming
spring) existing at the time of thermocline formation.
Anoxia occurs because the oxygen demand is greater than the available
supply. In the central basin hypolimnion the rate of oxygen demand per
unit volume has remained fairly constant over the last three years,
although it more than doubled between 1930 (0.054 mg Oz/l/day) and 1970
(0.13 mg Oz/l/day).
Thus, the relatively small area of anoxia which occurred in 1975
was the result of the unusually warm spring producing a larger hypolimnion
which made more oxygen available for consumption. Before the entire
basin became anoxic, the fall turnover occurred which replenished the
water with a new supply of oxygen. A much greater area of anoxia likely
would have occurred in 1975 if the hypolimnion had been smaller.
In the eastern basin no apparent changes in levels of chlorophyll
a, total phosphorus or dissolved oxygen wereapparent.
LAKE HURON
The open waters of Lake Huron and Georgian Bay are of good quality
and meet the water quality objectives. However, eight water quality
"problem areas" have been identified (Figure 6 and Table 3). The prinicipal
areas are Saginaw Bay on the U.S. side, and along the Ontario nearshore
areas of Penetang Bay, Collingwood Harbour, Serpent Harbour, in the
North Channel at the mouth of the Spanish River, and the St. Marys
River.
Problems in Saginaw Bay include enrichment from excessive nutrients
resulting in high phytoplankton levels, presence of PCBs and other





















































































































































































































































































































































































































































































under construction at the City of Flint will provide tertiary treatment
and phosphorus removal by March 1977. Completion of these facilities
will reduce phosphorus loadings to the Bay by an estimated 1360 kg/day.
The significant dischargers of dissolved solids and chlorides, Dow
Chemical in Midland and Michigan Chemical Company in St. Louis, are
scheduled to be in compliance with NPDES discharge permit requirements
by January 1977.
In Ontario, phosphorus levels and resulting Cladophora growths have
been cited as problems in Penetang Bay due to discharges from the Town
of Penetanguishene's overloaded wastewater treatment plant. Plant
expansion and reinstitution of phosphorus removal is scheduled for
completion by March 1976. However, reduction of algal biomass within
the Bay is expected to occur slowly because of the limited mixing and
flushing of the Bay waters.
Local enrichment of Collingwood Harbour is directly influenced by
loadings from the town's municipal pollution control plant, harbour
flushing rate, street runoff and available nutrients from resuspended
sediments. The situation is compounded considerably by the shape and
orientation of the harbour. Reductions of algal growths as a result of
phosphorus removal are expected to be achieved slowly. Past problems
which plagued the construction and ultimate startup of the phosphorus
removal facilities at the Collingwood Water Pollution Control Plant have
been overcome. However, the domestic waste strengths being treated may
require the provision of secondary sewage treatment.
In the North Channel, near Spanish River, upstream waste discharges
to the Spanish River from Eddy Forest Products pulp and paper mill at
Espanola have contributed excessive quantities of phenols at the river
mouth resulting in tainting of fish caught for sport and commercial
purposes. Completion of the first stage of conversion of the mill process
and waste treatment system by 1977 should result in reduction of BOD
loadings, color, phenol, toxicity and fish tainting.
Low levels of radium are found in Serpent Harbour, although inputs
from uranium mining activities upstream on the Serpent River have been
diminishing steadily since 1966. This is attributed to a natural decrease
in river flow over the period and the completion of barium chloride
treatment of decanted tailings and mine drainage. In 1976, treatment
facilities will be installed at the Denison—Stanrock property and all
active and idle mining properties in the drainage system will then be








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The quality of the open waters of Lake Superior is generally better
than the prescribed water quality objectives stated in the Agreement.
However, elevenproblem areas have been identified (Table 5 and Figure
8), of which five: Duluth-Superior Harbor, Silver Bay, Western Lake
Superior, Nipigon Bay, and Thunder Bay are considered to be major.
Water quality violations for several parameters were detected in
samples taken in the Duluth~Superior Harbor in 1975:
Dissolved oxygen concentrations did not comply with Minnesota's
standard of 6 mg/l in 13% of the samples.
Fecal coliform standard of 200 MPN/lOO ml was violated in 27% of
the samples.
Phenol exceeded the 10 pg/l standard in 41% of the samples.
Copper exceeded the 10 ug/l Standard in 20% of the samples.
Nutrients in the harbor were also above the levels which stimulate




































'Main wastewater treatment plants. The phenol levels in St. Louis Bay
are partially the result of discharges from Conwed Corporation, U.S.


























































































Corporations indicate that these companies are discharging a large






















































































































































































































































































































































































































































































































































Having concluded that "the pollution of Lake Superior must cease as
quickly as possible", the U.S. Court of Appeals has required Reserve
Mining to take prompt steps to abate its discharges. Toward this end,
public hearings were conducted by Minnesota on the environmental impact
of alternate on—land disposal sites. However, even after on—land
disposal, the possible adverse health effects of asbestiform fibres in
the municipal drinking water of many north shore communities will necessitate
either treatment for removal or the selection of alternate sources of
water supply.
In Nipigon Bay, Ontario bioassays have provided additional detail
on effluent toxicity from the Domtar Packaging Limited's Red Rock Mill
as reported in the 1974 Report. These analyses indicate lethal toxicity
to phytoplankton and benthic organisms in a 0.25km2 area adjacent to the
outfall. However, the studies indicate no toxic effect to fish beyond
the zone of initial mixing. Fish tainting studies showed that the
potential for direct tainting of flesh did not extend beyong a 1 km
radius of the outfall. To overcome the fish tainting and toxicity
problems the Domtar Packaging Limited plant at Red Rock installed condensate
stripping and other in—plant controls which became operational early in
1975.
In the Thunder Bay area, violations of microbiology and dissolved
oxygen objectives occurred and high mercury levels persist in large lake
trout. The construction of a new 1.1 x 105m3/day (24 MGD Imp.) wastewater
treatment plant to serve the City of Thunder Bay is well underway. In
addition, major trunk and interceptor sewer construction is also progressing
rapidly and all projects, now in various stages of completion, will be
completed by March 1977. When this sewer program is completed, essentially
all of the Thunder Bay area will be serviced by sanitary sewers.
Wastes from Industrial Grain Products Limited and Canada Malting
Co. Ltd. contributed to elevated coliform levels in the harbour. However,
both industrial sources will be connected to municipal sewers by 1977.
Industrial wastes from these plants and those of the Abitibi Paper
Company also contribute to oxygen depletion. At the north end of the
harbour, near the Abitibi Paper Company, oxygen is depleted below 6 mg/l
in an area of the inner harbour covering 1.50 kmz. The paper company is
considering consolidation of its three Thunder Bay mills. The chlor-
alkali plant of Dow Chemical of Canada Limited responsible for the
mercury contaminated sediments was closed in 1973 and gradual dissipation
of the effects of these deposits is expected.
SUMMARY
In essentially all of the problem areas identified remedial programs
for the major point sources are underway. However, mid-1977 seems to be
the earliest date contemplated for completion of most of these projects,
and in fact some of the major municipal and industrial projects in the
Detroit and Cleveland areas will not be completed until after 1980.
48
Allowing for some slippage in the completion dates and a year for
changes to be reflected in water quality, significant improvements will
probably not be documented until the 1979 Annual Report.
The lack of an adequate nearshore surveillance program on the U.S.
side creates difficulties in properly identifying "problem areas" on a
consistent basis and demonstrating improvement or continued degradation
in these portions of the boundary waters. The adoption and implementation
of a coordinated surveillance program to rectify this problem is
recommended.
49
   




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SEWERED POPULATION IN THE GREAT LAKES
BASIN SERVED BY
MUNICIPAL PROGRAMS COMPLETED OR
IN THE PROCESS OF IMPLEMENTATION

































































































































































































































































ANNUAL FUNDS (NON-CUMULATIVE) COMMITTED FOR SEWAGE
CONSTRUCTION IN THE GREAT LAKES BASIN








Capital Commitments Obligated State
for Sewage Works in and Federal Funds
Ontario by all Levels in the





































































































































 secondary treatment is not a uniform requirement, although ninety percent
of the sewered population is served by this level of treatment in order
to meet water quality objectives.
All Great Lakes states are continuing to obligate construction
grant funds from their allocations under the initial $18 billion national
program provided by PL 92-500. The additional funds scheduled to be
committed to Great Lakes projects in the United States by September 30,
1977, the expiration date of current construction grant allocations
under PL 92-500, will nearly double the total financial commitment to
approximately $5 billion (Table 7). These additional funds are, for the
most part, scheduled for the larger staged—construction projects such as
Detroit and Cleveland.
An estimated $62 million in additional funds
will be necessary to insure completion of the required secondary treatment
and phosphorus removal facilities for plants larger than 3.8 x 103 cubic
metres per day (m3/day) or one million gallons per day (MGD). Needs for
Facilities with design flows less than 3.8 x 103 m3/day are not included
in the above estimate.
~
Some states will have fully obligated all of their construction
grant funds through FY 76, and since additional appropriations are not
proposed by the Administration until FY 1978, the construction grants
program in Minnesota, Ohio, Wisconsin and possibly other Great Lakes
states, will essentially come to a halt. Although no specific projects
in the Great Lakes Basin have been identified as being affected by this
hiatus in funding, the Board considers this to be a most undesirable
situation because of the potential adverse effects on construction
schedules and long range planning, and recommends that FY 77 funds be
provided to correct this situation.
It should be noted that both Houses
of the U.S. Congress have under consideration Bills to provide FY 77
funding for this program.
The,Board notes that the ultimate goal of this huge construction
program is to provide adequate treatment for all of the sewered population,
an achievement which will not be realized in a number of areas in the
U.S. until 1981.
In view of the long completion time and
the slippages
that have already occurred,
especially for major projects like Detroit





























Lakes projects for 1976 and 1977.
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 TABLE 8












































































































































The 1974 Water Quality Board Report identified project delays in
ten major municipalities in the United States and one in Canada as shown
in Table 8. The table also shows the sewered population to be served by
each project, and the completion date and project costs as estimated in
1974 and 1975. The following discussion highlightsthe status of
individual projects. Further details can be found in Appendix C.
Detroitz Michigan
The Detroit metropolitan wastewater collection and treatment system
serves more than 3 million people in seventy—five suburbancommunities
and the City of Detroit. The present flow averages 3.5 x 106 m3/day
(930 MGD). The largest single source of waste water in the Great Lakes
Basin, Detroit, constitutes about one—half the total wastewater volume
collected for treatment in the State of Michigan.
Construction of a pure oxygen activated sludge system was completed
in 1974 with treatment for 1.1 X 106 mS/day (300 MGD) begun in the
second quarter of 1975. A conventional aeration system for 5.7 X 105 m3/day
(150 MGD) was placed into service late in 1975, and now one-half the
sewage flow to the Metro plant receives secondary treatment. The remainder
is given primary treatment.
Construction in 1976 will bring the secondary treatmentcapacity to
2.3 X 106 ma/day (600 MGD). The next construction phase including
sludge handling facilities will increase Detroit's total treatment
capacity to 4.0 X 106 ma/day (1050 MGD) by 1980, one year later than the
date reported last year.
The entire flow is chlorinated and ferrous chloride is added for
phosphorus removal. Total phosphorus concentrations in the effluent
have averaged 3.6 mg P/l. The removal has been less than anticipated
because inadequate sludge handling facilities have necessitated discharging
sludge in the effluent. This situation is gradually being corrected by
the on-going construction program. The scheduled completion of additional.
treatment capacity and sludge handling facilities at the Detroit plant
is shown in Table 9.
The impact on air quality of the additional incineration capacity
has recently been questioned and this may affect future handling of
sludge at Detroit.
Approximately eighty combined sewer overflow points exist along the
Rouge and Detroit Rivers. Information on the frequency of overflow,
quantity and quality of discharge is not available although a program to
obtain such information is being planned in connection with the Areawide
Waste Management Planning Program under Sec. 208, PL 92-500.
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 TABLE 9
SCHEDULED COMPLETION OF TREATMENT FACILITIES
AT THE DETROIT METRO PLANT
Secondary Treatment
(Cumulative Capacity in Operation) Sludge Handling
 
Year (ma/day) (MGD) Incineration Units
By December 1975 1.7 x 106 450 14
During 1976 2.3 x 106 600 8 (under
development)
(1976-1980)
By 1980 4.0 x 106 1050 22
 
Duluthz Minnesota
The Western Lake Superior Sanitary District (WLSSD) is served by
nine municipal wastewater treatment plants which will be phased out and
replaced by a new 1.7 X 105 m3/day (44 MGD) pure oxygen activated sludge
treatment plant with provision for phosphorus removal. Construction is
underway but completion has been delayed to mid-1978 because of equipment
delays and additional time required for final approval of plans and
specifications for sludge handling.
Industrial wastes from the Conwed Corporation, Potlatch Corporation,
Continental Oil and Superwood will also be treated at this new plant
which will feature fluidized bed incineration for sludge and solid waste
treatment.
Cleveland (Westerly), Ohio
A physical-chemical plant is under construction and when completed
in 1980 the 1.9 x 105 deay (50 MGD) facility will be the world's
largest physical—chemical treatment plant. This project, plus sewer
interceptor work under construction, will aid in abating pollution at
the Edgewater Park beach. The Cleveland Regional Sewer District (CRSD)
is required by its NPDES permit to prepare plans for overflow control.
57
 Cleveland (Easterly), Ohio
Construction of new screening and grit removal facilities is nearing
completion. Plans for combined sewer overflow control are included in
the NPDES permit for the facility.
Cleveland (Southerlyl, Ohio
Several minor construction projects are underway in preparation for
a major plant expansion with the entire project expected to be completed
in the early 1980's. The CRSD is also required by its NPDES permit to
prepare plans for combined sewer overflow control.
Euclidz Ohio
Construction of secondary treatment and phosphorus removal facilities
at the 6.6 X 10” ms/day (l7 MGD) plant should be completed in 1978, a
year later than previously anticipated.
Gary2 Indiana
Secondary treatment and interim phosphorus removal facilities
utilizing steel mill pickle liquor are now in operation.
Advanced waste treatment is being required for the protection of
the Grand Calumet River. Another project grant awarded in June 1975
will provide much needed improvements to the sewage collection system,
including sewer regulator works to control combined sewer discharges.
Niagara Falls, N.Y.
The program under construction is scheduled to provide complete
secondary treatment and phosphorus removal by 1976. The plant is designed
to treat 1.8 X 105 ma/day (48 MGD) of municipal/industrial wastewater by
a physical-chemical process which includes carbon adsorption. By December
1975, construction was 65 percent complete.
The feasibility of installing temporary phosphorus removal facilities
was investigated and it was concluded that this would not be cost effective
and would slow the completion of the permanent facilities.
Tonawanda, N.Y. (Sanitary District No. 2)
Treatment facilities to be completed in 1978 will comprise activated
sludge followed by metallic salt precipitation of phosphorus and rapid
























































































































































































































































































































































































































































































































































































































































































































































































































































   
 phosphorus removal, reliability of sludge handling equipment, odors
associated with sludge handling at treatment facilities, unavailability
of suitable land for sludge disposal, and the lack of operational tech—
nology to apply resource recovery techniques to municipal sludges.
STORMWATER AND COMBINED SEWER OVERFLOWS
Combined and storm sewer overflows continue to be significant
causes of water quality impairment in the problem areas identified in
this report.
In the United States, programs to deal with combined sewer overflows
and stormwater discharges have, in the past, consisted primarily of
research and demonstration projects under section 105 (a) of PL 92—500.
Supplementing the knowledge gained through these programs, emphasis is
now being placed upon the planning phase under the Areawide Waste
Treatment Management Program authorized by Section 208 of PL 92-500.
Combined sewer overflow control is part of the effort to reduce all
urban non-point pollution sources. However, as a result of infiltration
inflow studies made during the facilities planning process, many municipalities
have undertaken cost effective solutions to combined sewer overflow
problems in conjunction with sewage treatment plant improvements.
Although projects for correction of combined sewer problems are
eligible for construction grants, recent EPA policy on grants for treatment
and control of combined and storm sewer overflows makes it extremely
difficult to obtain funds. Complex administrative requirements and
criteria may preclude funding of many projects. Stormwater control
projects, according to the same policy, will not be eligible for funding
except in "unusual" circumstances, where similar complex requirements
must be satisfied.
In addition, proposed Administration amendments to PL 92—500 would
reduce the level of funding provided for solving combined sewer problems
to 60 percent from the present 75 percent. Separate storm sewer problem
correction would not be eligible for federal funding.
The Board is concerned with this change in approach. Imposing
additional administrative requirements and shifting the burden of funding
to the local level will inevitably delay correction of combined sewer
overflow problems and in many instances, offset the gains from sewage
treatment plant construction.
Although several municipalities are proceeding both independently
and with federal assistance to correct combined sewer overflow problems,
the Board considers that there is a need for a more positively defined
policy to provide technical advice and financial assistance to correct



















































































































































































































































































































































































































































































































































































































































































































































































   
















































(a) Construction and operation of waste treatment facilities to
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TRENDS IN RAW SEWAGE
PHOSPHORUS CONCENTRATIONS AS A RESULT OF DETERGENT PHOSPHORUS LIMITATIONS
IN ERIE COUNTY, NEW YORK
Allowable
Phosphorus
Oontent Phosphorus Concentration (mg/l)
gear OZtergent Minimum Average* Maximum
1971 No Limit 6.8 12.5 24.5
1972 8.7%P 1.0 5.7 16.3
1973 0%? 1.1 5.3 11.7





































































































































































































































































































































































































































































Mathematical modelling is an important part of surveillance and
provides a tool which can be used to better understand the important
processes affecting the Great Lakes. If used properly models can often
lead to important new questions, provide direction for surveillance
activities, and form the basis for water quality management decisions.
The foremost question raised by the phosphorus reduction program
is: What response in terms of lake eutrophication can be expected as a
result of ongoing nutrient removal programs? To answer this question a
contract was developed by the Surveillance Subcommitteethrough the IJC
Regional Office to accomplish the following:
(a) evaluate the present (1974) phosphorus and nitrogen loads to
Lake Ontario,
(b) compile and evaluate historical input loads from 1967 — 1974,
(c) determine various nutrient input scenarios for simulation
purposes include the Water Quality Agreement loads, and
(d) simulate long—term effects of the nutrient loads on phytoplankton
biomass using the U.S. EPA's existing whole lake phytoplankton
model (Lake —1)
In addition, the Surveillance Subcommittee requested the Canada
Centre for Inland Waters (CCIW) to assess the effect of phosphorus
loadings on phytoplankton biomass using the traditional Vollenweider
approach.
The two approaches are sﬂnilar in that the concentrations of
chlorophyll a (to represent the phytoplankton biomass) are related to
phosphorus input.
The Vollenweider approach classifies lakes on the basis of an
empirical relationship between the mean chlorophyll a_concentration and
the phosphorus load as a function of the hydraulic loading, depth and
residence time. The assumption is sometimes made in attempting to use
this model to predict the effects of phosphorus control programs, that
the chlorophyll §_levels are in equilibrium with present phosphorus
loads and as a result any reduction in the loads will result in a rapid
response, in terms of reduced chlorophyll a_levels. The model does not
consider other growth limitingfactors such as nitrogen, temperature or
sunlight.
The Lake -1 approach which includes a wider rangeof environmental
factors, provides dynamic simulations of chlorophyll a as a function of
nutrient reductions and alterations to any of the system parameters
(e.g. temperature, inflow, etc.). The problem with this model is the
considerable computer and research time required.
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 The results of the analyses are contained in detail in Appendix B
and supporting documents. However the conclusions and recommendations
can be summarized as follows:
U.S. EPA Model (Lake —1)
 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Reference Group (PLUARG) and governments have taken initial steps to
control phosphorus loadings from land drainage as recommended by the
























































consider the imposition of phosphorus lhnitations in detergents
marketed in the Great Lakes Basin.
The Board further suggests that:
l) efforts be continued toward the further scientific development and





of such models by governments to guide the development and assessment
of remedial programs.
the economic and technical feasibility of requiring further reductions
in phosphorus content of point—source discharges be investigated.
the sources and the relative significance of phosphorus loadings
from the atmosphere and land drainage be concurrently identified.
consideration be given to measures to control further increases in















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
  
Great Lakes Water Quality Agreement. PL 92—500 sets a further goal of
eliminating the discharge of pollutants by 1985.
The first phase of implementing BPT, and more stringent requirements
where water quality limitations apply, is underway. Permits are required
to be issued for every individual discharge to navigable water specifying
effluent limitations based upon a minimum of BPT which is required under
the National Pollutant Discharge Elimination System (NPDES) to be achieved
no later than July 1, 1977.
The U.S. EPA has continued to publish guidelines defining effluent
loadings for BPT for various industrial categories as well as New Source
Performance and Pretreatment regulations. A list indicating the current
status of the 59 effluent guidelinesdeveloped to date is included in
Appendix C of this report. Many of these guidelines are being contested
in the U.S. Courts. The disputes generally center around the question
of proper authority to implement the regulations, and the validity or
appropriateness of the actual guidelines.
Ordinarily NPDES permits are issued with final effluent limitations,
a specified schedule for attainment of the limits, and interim effluent
limitations which essentially require that permitees achieve the maximum
reduction in pollutant discharge with existing facilities pending completion
of required programs to achieve the final limits. A more complete
description of the procedures employed in the development of guidelines
and'permits is contained in the section on "Industrial Regulations and
Enforcement Procedures" of Appendix C.
Over
400major industrial waste dischargers have been identified
in the Great Lakes Basin.
A list of these dischargers is included in
Appendix C showing the status of compliance of each as of December 31,
1975. The status of each permit is under continuing review by the
states and U.S. EPA, and remedial actions are required to be taken
whenever violations are detected.
In this report, Table 13 shows the
estimated dates of compliance with final effluent limits for 76 of the










are in the process of exercising appeal rights in adjudicatory
hearings contesting the proposed conditions of their NPDES permits.
Once these appeals are settled, there may not be sufficient time for
many of these industries to plan, design, and construct the necessary
facilities by July 1, 1977.
Unless Congress changes
the law or the
Courts grant variances,
EPA has no choice but












to allow variances with respect















EXPECTED DATES FOR THE MAJOR INDUSTRIAL DISCHARGERS
TO BE IN COMPLIANCE WITHVFINAL EFFLUENT REQUIREMENTS





Consolidated Paper, Appleton, Wise.
American Can, Green Bay, Wise.
Charmin Paper, Green Bay, Wisc.
George Whiting Paper, Menasha, Wise.
Green Bay Packaging, Green Bay, Wisc.
Nicolet Paper, West De Pere, Wise.




Jones and Laughlin, Cleveland, Ohio
Glyco Chemicals, Painesville, Ohio
Rio Algom Mines, Township 150
BASE Wyandotte, La Salle
Allied Chemical Canada Ltd.,
BY THE END OF 1976
Conwed Corp., Cloquet, Minn.
Potlatch Corp., Cloquet, Minn.
Appleton Paper, Combined Locks, Wise.
Bergstrom Paper, Neenah, Wisc.
John Strange (Menasha Corp) Mennsha,
Wise.
Republic Steel, Cleveland, Ohio
Olin Corp., Ashtabula, Ohio
Allied Chemicals (Dye Plant),
Buffalo, N.Y.
Union Carbide, Niagara Falls, N.Y.
Diamond International Corp,
Ogdensburg, N.Y.
Campbell Soup, Napoleon, Ohio
Sobin Chemical, Ashtabula, Ohio
BY THE END OF 1977
Superior Fiber, Superior, Wise.
Abitibi Corp., Alpena, Mich.
General Motors Corp., Saginaw, Mich.
Michigan Chemical, St. Louis, Mich.
Dow Chemical, Midland, Mich.
Hercules, Harbor Beach, Mich.
Mead Corp., Escanaba, Mich.
Fort Howard Paper, Green Bay, Wise.
Mammermill, Kaukauna, Wisc.
Badger Paper, Peshtigo, Wisc.
Kimberly Clark, Neenah, Wise.
Kimberly Clark, Kimberly, Wise.
Atlantic Richfield, East Chicago,
Ind.




















Domtar Packaging Ltd., Red Rock
Denison Mines Ltd., Township
150
Abitibi Paper Co. Ltd., Sault
Firestone Tire, Riverviev, Mich.
Pennvalt, Wyandotte, Mich.
Gulf Oil, Toledo, Ohio
Inter Lake Steel, Toledo, Ohio
Standard Oil, Lima, Ohio
Harshaw Chemical, Cleveland, Ohio




Union Carbide, Ashtabula, Ohio
Donner—Hanna Coke Corp., Buffalo, N.Y.
Allied Chemical (Semet Solvay
Process), Tonawanda, N.Y.
Ashland Oil, Tonawanda, New York
Hooker—Chemical (Durez Division),
North Tonawanda, N.Y.
Hooker—Chemical, Niagara Falls, N.Y.
E.I. DuPont, Buffalo, N.Y.
Aluminum Co. of America, Massena, N.Y.
Canada Melting Co. Ltd., Thunder Bay










(Plants 1 & 2), Sarnia
Dow Chemical of Canada Ltd.,
Dofasco, Hamilton
Industrial Grain Products Ltd.,
Thunder Bay
Kimberly Clark of Canada, Terrace Bay















PRESENTLY IN ADJUDICATORY HEARINGS:
Inland Steel, East Chicago, Ind.
U.S. Steel, Gary,
Ind.
Youngstown Sheet 6 Tube, East
Chicago, Ind.




U.S. Steel, Lorain, Ohio



















































































BY THE END OF 1978



























































































































































































































































































































































































































































































































































































































































































































































































































establishing both upper and lower operating
limits, are set and compared against data and samples submitted by the
industry.
A record of waste loads and plant performance tested against
the effluent limitation is maintained for monthly follow—up action and
field inspection as required.
A computerized "Industrial Water Pollution Monitoring System"
provides information on the amounts and characteristics of industrial
discharges of some 100 major industries which report under the provisions
of Section 84(5) of the Environmental Protection Act.
Summaries of data
are now available by industry classification, body of water and contaminant.
Twenty-eight major industrial dischargers in the Ontario portion of
the Great Lakes System contribute to the "problem areas". As of December
31, 1975, all but one were committed to programs of effluent control
directed towards achievement of the water quality objectives and a
control Order was being considered for the exception. Three of these
industries were in compliance with effluent requirements. Five industries
were under review where controls were considered inadequate. Waste
disposal at Eldorado Nuclear at Port Hope in Lake Ontario was under
investigation by a Federal—Provincial Task Force. One plant, a chlor—
alkali plant, whose mercury discharges are still creating a problem, was
closed in 1973. Nineteen industries in "problem areas" are expected to
meet the requirements of the province according to the schedule shown in
Table 13. The six industries where present controls are either inadequate
or under investigation and review are also shown. The status of compliance
for the significant industrial dischargers in the problem areas is
provid:d in Appendix C. Information on other industrial dischargers




Illlll} Mill IIMMIIIIIIIS l'lllllllllli
SIIIISIMIBIS
Toxic substances control has become an increasingly important issue
in the Great Lakes. While the concentrations of many of these toxic
substances are very low in the waters themselves, they may concentrate
in the sediments and accumulate in food chains to the detriment of human
health and aquatic ecosystems.
The levels of varying environmental contaminants in the higher
trophic forms of aquatic life, fish in particular, provide the best
means of monitoring and establishing the need for remedial actions to
protect the environment. In addition, the Great Lakes fishery represents
a valuable resource which must be protected.
This chapter briefly reviews the present status of some of the more
important toxic and hazardous substances, PCBs, mercury, DDT and dieldrin,
presently impacting the Great Lakes. Information on other possible
Contaminants in Great Lakes fish such as Mirex, chlordane, HCB, phthalates,
cadmium, arsenic, zinc, lead and nickel is scanty. Elevated levels of
heavy metals such as zinc, lead and nickel have been found in sediments
in harbours and certain inshore areas of Lake Huron and Lake Superior.
The presence of these contaminants in fish and the lakes indicates a
need for more controls to prevent their loss to the enVironment and
continued surveillance.
The status of efforts to reduce or eliminate the impact of the
major environmental contaminants, particularly P035 is outlined.
Details of the levels of persistent contaminants in Great Lakes fish can
be found in Appendix B and the control efforts in Appendix C.
Canadian and U.S. legislative and regulatory programs to prevent
future contamination of the environment and their applicability to the






































































































































































through-time data provided by Great Lakes Environmental Contaminants
Survey (GLECS) and the Ontario Ministry of Environment data on mercury
in Lake St. Clair fish, most of the information is local and sporadic.
Implementation of the detailed International Great Lakes Surveillance
Plan, described later in this report and detailed in Appendix B, will
correct the lack of adequate programs for monitoring contaminants in
fish.
In addition to bioaccumulation in fish, recent studies have shown
that significant amounts of organochlorine compounds are accumulating in
herring gulls with adverse effects.
Herring gull eggs collected from each of the Great Lakes in 1974
and 1975 revealed that organochlorine levels are the highest in Lake
Ontario and lowest in Lake Erie.
PCBs, mercury and Mirex levels are
markedly higher in eggs from Lake Ontario than from most of the other
Great Lakes. However, levels of DDE and PCBs in Lake Michigan eggs are
higher than in Lake Ontario eggs. High levels of Mirex were found in
Lake Ontario herring gull eggs, further supporting the recent discovery
of Mirex in fish from Lake Ontario.
In 1975, an attempt to define the overall effect of organochlorine
residues on the reproduction of herring gulls was
initiatedby the
Canadian Wildlife Service. One colony was selected for study in lakes
Ontario, Erie, Huron and Superior. The reproductive success of herring
gulls'in the Lake Ontario colony was only 1/15th the overall production
' g
of the best Great Lakes colony.
Significantly, more one egg clutches
were observed, fewer of these eggs hatched and fewer of the hatchlings
survived 21 days than those for any other lake.
Gull colonies in Lakes
Superior and Huron had good reproductive success and resembled the
profiles of control colonies outside the Great Lakes.
Gulls from the Pigeon Island in Lake Ontario in particular, have










Service studies have found adult
gulls from Pigeon Island to contain
residues of fifteen organochlorine compounds
and fourteen polynuclear
aromatic hydrocarbon compounds (PAHS) in their tissues.
Of the organochlorines
found,
PCBs were evident in highest concentration












PCBs were isolated and identified
in the 1960's
in connection with
the monitoring, analysis and associated research programs of the U.S.
Fish and Wildlife Service.





















 PCBs have been used in a variety of commercial and industrial
products such as transformers, capacitors, paints, inks, paper, plastics,
adhesives, sealants and hydraulic fluids. The main advantages of PCBs
are their chemical stability and fire retardant characteristics. Because
they are also not readily biodegradable they are widely dispersed throughout
the environment - in water, air, landfills, lake sediments, fish and
human tissue. The U.S. Food and Drug Administration (FDA) has set the
maximum level of PCBs in fish taken from the Great Lakes to be 5 ug/g in its
edible portions. In November, 1975, the Canadian Department of Health
and Welfare set a temporary guideline of 2 ug/g of PCBs in the edible
portions of fish.
At present, about 18,000 t of PCBs are produced annually by Monsanto
Chemicals, Inc. the only manufacturer in North America. Although the
manufacturer has voluntarily restricted sales of PCBs for use in "closed
systems" such as transformers and capacitors, and has indicated an
intent to phase out production, the chemical is ubiquitous. There are
several causes: importation, accidents during any manufacturing processes
using PCBs, formation of PCBs during paper recycling, direct spills into
waterways, fallout from the atmosphere due to incomplete combustion of
products containing PCBs and leaching from sanitary landfills.



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































a long term environmental problem.
In the United States, following the National Conference on PCBs
(Chicago), the U.S. EPA Administrator announced the establishment of
requirements through the NPDES program to virtually eliminate PCBs from
the process wastes of all manufacturers of PCBs and of capacitors and



































disposal procedures in the April 1, 1976 Federal Register.




































systems, contributed to action by Minnesota, Michigan, Indiana and
Wisconsin.
Féderal agencies will inventory their uses of PCBs and develop


















from other sources of PCBs including paper recycling operations, the
metal casting industry, uses in hydraulic systems, and the disposal of
electrical consumer products which contain PCBs will be developed.
82
 In Canada a federal—provincial Task Force on PCBs reported in June
1976 and reviewed all available information on PCBs. It recommended
controls under the new Environmental Contaminants Act as discussed
below, and proposed mathematical modelling of pathways of PCBs in the
water environment from sources to receptors. A second Task Force was
established by the province to focus on provincial control programs
under the Water Resources Act. The actions taken by the Ontario Ministry
of the Environment are also described below.
MERCURY
Commercial fishing in Lake St. Clair and fishing for walleye in the
western basin of Lake Erie have been banned since 1970 due to mercury
contamination. Shortly after 1970 mercury was found to exceed the U.S.
FDA and Canadian NHW guidelines of 0.5 pg/g in at least one species of 1
fish from each of the Great Lakes except Lake Michigan. Mercury residues 3
in Lake St. Clair fish have declined about 60% since 1970 but levels u
remain above the 0.5 ug/g guideline. A similar decline of 60% was
observed in the mean concentration of mercury in Lake St. Clair sediments ;
between 1970 and 1974. f
In Lake Erie mercury concentrations in many species of fish also
declined but still exceed the guideline in larger sizes in the western
basin. In Ontario, opposite Essex and Kent counties, restrictions are in
effect for yellow pickerel.
The New York Department of Environmental Conservation reports that
mercury levels in fish from Lake Ontario have not decreased significantly
since 1973 and in some species remain above the guideline. Because of
mercury contamination, commercial fishing for eels, yellow perch and
pike is restricted in the St. Lawrence River from Kingston to Cornwall,
Ontario.
In 1975 residues in northern pike and walleye in Lake Huron approached
the guideline and the mean value for walleye from Nottawasaga Bay exceeded
it.
In the Marathon area of Lake Superior residues of mercury in lake








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































constituting a danger to human health or the environment. One of the
first substances to be regulated will be PCBs.
The Act will also establish an inventory assessing all chemicals in
commercial use vis-a-vis various contaminant criteria. Such a data base
will enable the Government to investigate, restrict or limit the use of
any chemical believed to be deleterious to the environment or human
health.
In Ontario, the Provincial Minister of the Environment served
notice to industries on November 18, 1975 of the need to develop alternate,
harmless materials to replace PCBs in products. The government has
urged the replacement of PCBs and control of their importation as soon
as possible to compliment the Environmental Contaminants Act. Control
of the dispersal of PCBs presently in use is possible at the federal
level through the Fisheries Act, and at the provincial level through the V




A proposed list of hazardous substances has been designated by U.S.
EPA in accordance with Section 311(b) of PL 92-500. Such designation
provides the foundation for the regulation of transportation of hazardous
substances, including PCBs. Notices of rulemaking on the determinations
of removability, harmful quantities, units of measurement and rates of
penalty were also published on December 30, 1975 (F.R. 40, No. 250) with
a 60-day period for public review and comment.
In accordance with the terms of the Agreement, the Parties have
been in consultation for the purpose of developing an Annex to identify
hazardous polluting substances. Representatives of the two Governments @
met in December 1975 to exchange views on lists of hazardous polluting
substances basedon previous meetings in April, July and November of w
1975. A proposed technical draft was prepared at the December meeting @
and procedures adopted for its completion. This has since been done and i













































































































































































the extent necessary to prevent harmful effects on health.



























































for radioactivity the objective shall be considered
in the light of the recommendations of the International










































































































































































































































































































































   
 






    
   


































   
 The proposed objective is now undergoing internal review by the
concerned federal, state and provincial agencies prior to anticipated
public hearings and adoption. The majority of the Board would support
the Parties adopting the objective as part of the Agreement prior to
they or the Commission holding public hearings on it. However, some
members would prefer to have the objective referred to the Commission
for review prior to adoption.
RADIOACTIVITY SURVEILLANCE PLAN
 
The Board's Radioactivity Subcommittee has developed a Radioactivity
!





1. At the periphery of each nuclear facility's source control ,
zone to check compliance of point source inputs. ;
2. In the open waters to ensure that the ambient water ’
quality objective is being met. %
,1
. 3. At selected water intakes to determine radiological dose ;
E rates to the population drinking water from the Great j
Lakes. 3
The Radioactivity Surveillance Plan is given in Appendix D. It has
been integrally incorporated into the overall Surveillance Planfor the
1 Great Lakes developed by the Surveillance Subcommittee and detailed in Q
9 Appendix B. ’
LOCATIONS OF NUCLEAR FACILITIES
Nuclear facilities in the Great Lakes Basin include 16 nuclear
power reactors, a fuel reprocessing plant, a uranium refinery and UFG
production facility, and mining and milling operations (Figure 9).
Table 14 lists the present reactors and their electrical output. Additional
facilities planned in the Basin are summarized in Figure 9 and Table 15.
CURRENT LEVELS OF~ RADIOACTIVITY IN THE GREAT LAKES
Some radioactivity monitoring programs regularly check inshore
surface waters and biota near operating nuclear facilities. In addition,
open water radioactivity data are collected in conjunction with baseline or
special studies. Together, these permit a semi—quantitative assessment of
 
 TABLE 14
OPERATING NUCLEAR GENERATING STATIONS 1975
L.a_ke St_at.io_n






























Ontario, New York PWR
Oswego, New York PWR
















   
TABLE 15























MICHIGAN Baily l Westchester Twnsp. BWR 645 1979
Indiana





















































































































































































































































for 1974 are given in Appendix D and for previous years in a July 1975
report by the Radioactivity WOrk Group.
The monitoring results available from various agencies point to the
fact that man-made radionuclide concentrations in the waters of the
Great Lakes are still essentially due to atmospheric fallout of nuclear
weapons testing debris and are remaining constant. However, local
environments around nuclear facilities on the shores of the Great Lakes
show evidenceof radionuclides discharged to the lakes.
Lake Ontario water intakes near the Pickering nuclear generating
station just east of Toronto have shown occasional above-background
levels of 137Cs during 1974 and 1975. Tritium levels in surface water near
the Pickering discharge were found to be about five times higher than open
lake levels. Aquatic vegetation and fish harvested in the neighbourhood
of the R.E. Ginna station near Rochester and the Nine Mile Point station
east of Oswego in 1974 were found to contain measurable quantities of
reactor produced radionuclides.
In 1974, the levels of the radionuclide.226Ra in the inshore water
of Lake Ontario near Port Hope, were below the Ontario permissible
criterion for public surface water supplies of 3 pCi/l . The levels
during 1975 exceeded this at four stations inside the harbour where
refinery waste had been released in the past. At one station in the
lake just offshore from the Port Granby waste disposal site, data from ,
samples taken in September and October 1975 showed levels similar to the
Ontario criterion for public surface water supplies. Periodic samples
1
 
of the Port Hope water supply show levels of 226Ra to be less than 1
pCi/l, within the Ontario drinking water criterion.
Lake Erie showed no effect of the nuclear fuel reprocessing plant
on Cattaraugus Creek and only weapons fallout and natural radionuclides
were present during 1974. i
No measurable effect of the Douglas Point nuclear generating station
on Lake Huron was observed during 1974 although an accidental release of
tritium to the lake was reported for July 1973. The concentration of
226Ra at the mouth of the Serpent River which drains the Elliot Lake
uranium mining district, was reported at 5.4 pCi/l for 1975, again
higher than Ontario's permissible limit of 3 pCi/l. Annual results
reported from 1966 through 1975 Show a slow declinein 226Ra concentrations
at this point.
92
 As a result of a regulated release of contaminanted laundry wastes,
high levels of 137Cs and 131+Cs were reported near the Palisades nuclear
generating station on Lake Michigan in May 1974. Such controlled discharges
and the possibility of accidental releases of radioactive materials from
‘ operating nuclear power generating stations during an excursion, emphasizes
‘ the need for continued environmental surveillance.
Lake Superior has no nuclear facility on its shoreline and levels
of weapons fallout radionuclides in the water were similar to 1973.
The radiological dose received by the population of the Great Lakes n
basin during 1974 from drinking water from individual lakes would have
been essentially due to fallout 90Sr. The calculated TEDso values for
ICRP standard reference man for the lakes were: Superior 0.3 millirem,
Michigan 0.5 millirem, Huron 0.5 millirem, Erie 0.6 millirem, and Ontario
0.6 millirem, calculated on the basis of the principles given in ICRP
Publication No. 10 (1968) — "Report of Committee IV on Evaluation of
Radiation Doses to Body Tissues from Internal Contamination due to
Occupational Exposure". The Publication No. 10 calculations were modified






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































determine recession rates and erosion along the shoreline. These state
studies are being evaluated by PLUARG. Also underway, by the Great
Lakes Shoreline Damage Reduction Task Force, in cooperation with the
U.S. Army Corps of Engineers and other federal, state and local agencies
is a shoreline survey to provide data necessary for regulatory and
management agencies to guide zoning, setbacks and other shoreline uses.
These efforts are coordinated with Coastal Zone Management Programs and
the Great Lakes Basin Commission, which is involved in complementary
studies for PLUARG.
Michigan has established a low cost erosion control demonstration
program. Twenty-two sites in Michigan are presently being studied using
a variety of devices to demonstrate erosion control. A similar federal
program will provide a demonstration for the Great Lakes.
The Black Creek project in Allen County, Indiana, funded under
Section 108(a) of PL 92—500, is a broad and comprehensive study of
erosion and sediment control to demonstrate the impact on water quality
in the Maumee River and Lake Erie. The project involves actual implementation
of a multi—agency approach to the control of non-point source pollution.
The Red Clay area of Wisconsin is the subject of another 108(a)
demonstration project involving the use of both structural and non-
structural land treatment measures to reduce the sediment input from
erosion of the red clay soils. The goal of the project is to demonstrate
the effects of the erosion on the quality of Lake Superior and develop
an action program for shoreline and riverbank erosion and sediment
control.
In Canada, a Canada-Ontario Great Lakes Shore Damage Survey Report
was completed and is being prepared for release.
Work has also continued on sediment sampling on several streams in
the Lake Ontario, Lake Erie and Lake Huron drainage basins. Studies
begun last year on the Credit, Bronte, Humber, Welland and Niagara
rivers were extended in 1975 to the Grand, Saugeen, Thames and Nottawasaga
rivers. Samples taken every three weeks have been examined for trace
metals, pesticides, PCBs, major nutrients including phosphorus, and
organic carbon and nitrogen. As well, all streams in the Great Lakes
Basin were examined for suspended solids in the spring runoff period.
Preliminary findings suggest a remarkable consistency in sediment
























In the United States' portion of the Basin little change has been
documented since last year's report regarding existing sources of water
pollution related to transportation.
New facilities frequently require
the preparation of Environmental Impact Statements, which have become an
effective tool for enSuring



















operation of transportation corridors.















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the data are published.
ANIMAL WASTES AND FERTILIZERS
In the United States significant changes have been made recently
with respect to the control of animal wastes. Requirements issued in
March 1976 establish conditions under which concentrated animal feeding
operations are considered point sources of pollution and subject to
NPDES permit requirements. This was a significant result of the United
States District Court ruling in June 1975 that U.S. EPA, which previously
had exempted smaller feedlots from the permit program, must determine
the point s0urces of pollution in that category and place them within



















In Canada, a new Ontario Code of Practice has been developed for
manure utilization. It is designed to encourage optimum use of nutrients
and to avoid pollution of surface and groundwaters. Odor control and
nuisance to the public are also considered. Guidelines are being



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 sediment control, animal wastes and application of pesticides and herbicides
are effective to a limited extent in controlling recreational land use
practices. The main difficulty lies in establishing control procedures
to ensure observance of such regulations by individual users.
Ontario Government guidelines are available for marina construction,
cottage development and small dam construction and the installation and
maintenance of private septic tank systems.
SURFACE DISPOSAL OF LIQUID AND SOLID WASTES
In the United States, federal legislation is pending in both the
House and Senate to regulate disposal of hazardous wastes. Proposed
laws would establish state program grants, and require state management
plans. State and local implementation plans will also be required. A
permit program for disposal sites would be a key element of Such a
program. In the immediate future, the Office of Solid Waste Management
Programs, which coordinates sludge management policies within U.S. EPA,
is expected to propose regulations for handling hazardous wastes.
In Canada, a Waste Management Advisory Board has been established
to advise the Ontario Ministry of the Environment on any matter related
to waste management.
Regulations made under Ontario's Environmental Protection Act
require the certification of waste management systems and organic soil
conditioning sites for the disposal of processed organic waste. In
addition, guidelines are being finalized for the utilization of sewage
sludge for its nutrient value in crop production. Regulations have also
provided standards for the location, maintenance and operation of landfilling
sites.
Ontario regulates the hauling and disposal of sewage sludge through
certification of waste disposal sites and waste management systems.
Implementation of the municipal phosphorus removal program has
increased the volume of sludge produced and its composition has been
significantly altered. Limits will be established for other heavy metal
impurities in aluminum and iron salts used for phosphorus removal.
Studies are being conducted of the effects on water quality of
processed organic wastes placed on land and the production of leachate,
its composition, the pattern of migration and attenuation at a landfill
site.
The Ontario Resource Recovery Program, a long term program to
promote recovery and recycling of resources is now being implemented.
This program will, in time, reduce the use of sanitary landfills for
waste disposal, and the volume of waste to be disposed of, and will
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VESSEL DESIGN, CONSTRUCTION AND OPERATION QArticle V, Annexes 3, 4, and 5)
A joint Canadian/0.8. Coast Guard Report on the progress achieved
on control of pollution from shipping activities was completed in February 1976
following a two-day meeting of the two Agencies held in January. Their report
is reproduced in its entirety in Appendix C. The document was intended
to constitute a joint progress report to the IJC toward achievement of ,
essentially all of the activities specified under Article V 1(e), and i
Annexes 3, 4, and 5 of the Agreement, which deal with pollution from
shipping activities.
 
While the two Coast Guards have, during the years, developed programs
with respect to vessel design, construction and operation, control of ship-
board wastes, improvements in navigational equipment and manning standards,
there has not been appreciable activity specifically in the Great Lakes since
the signing of the Water Quality Agreement.
The Water Quality Board reiterates its recommendations to the 3
Commission regarding formation of a "Joint Activities Committee" under :
the Board. Further, the Board suggests that the IJC recommend to the
Parties that they consider modifications to the Agreement, in their
fifth year review, assigning specific responsibilities and deadlines for
completion of actions under these Annexes.
‘SHORE RECEPTION FACILITIES (Article V, l (e) (iv))
In Canada in-depth studies have been completed with respect to the
design, cost and placement of facilities for receiving and safe handling
of shipboard wastes. The studies are now being reviewed and evaluated.
The United States has compiled a list of shore facilities for receipt
of sewage and is compiling a similar list for oily-wastes. It is felt
that there is an insufficient number of both types of reception facilities.
As mentioned previously, development requirements, costs estimates,
etc., are the responsibility of industry and state and local governments.
COORDINATED SYSTEM FOR SURVEILLANCE AND ENFORCEMENT (Article V, 1 (e) (v)?
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
HIMMVIIIIIK HIII IHPIIIIIIMIIII
[If "If AERHMHH
Under the Agreement the Parties undertook to implement, remedial
programs and other measures which would achieve the water quality objectives
of the Agreement. In addition, the International Joint Commission was
assigned various powers, responsibilities and functions with respect to
ensuring the effective implementation of the Agreement. The Agreement
calls for a review of its effectiveness by the Governments during the
fifth year, and the Board considers it timely and appropriate to express
its general opinion in this regard.
Previous annual reports and the preceding chapters of this report
have documented both progress made and delays encountered in meeting the
objectives of the Agreement. In general, the Board considers that the
very nature of the annual evaluations required by the Agreement have
served to highlight strengths and weaknesses in each country's programs.
The reporting procedures have focussed vital attention on the Great
Lakes as an important national water resource of both countries, and the
dialogue that it imposes has fostered a better mutual understanding of
each country's problems and programs.
This chapter summarizes the major elements of each country's programs
directly related to the Agreement and makes suggestions for improving
the effectiveness of the Agreement.
SIMILARITIES AND DIFFERENCES OF REMEDIAL PROGRAMS
The environmental goals of both countries are compatible with the
goals of the Agreement. The examination of major remedial programs
provided in this report stresses the key common elements of both countries
programs and their differences where these are considered significant.
Differences arise in such areas as: the degree of administrative
discretion and program structuring, the financing or funding of pollution
controls, the recognition given to the capacity of receiving waters to
accept treated wastes, the timing of cost—effective abatement programs




 In spite of some differences in approach, the ultimate
test of the
r




























































































































































































































































































































































































































states supplement federal funding with state grants.
Programs are also available to assist affected industrial dischargers



















Administration. Some states allow property tax exemptions, sales and
use tax exemptions and franchise and income tax deductions. These
programs generally assist industry to finance capital costs of pollution
control, which has sometimes resulted in a bias in favor of "end of



























































































is provided by the Central Mortgage and Housing Corporation. CMHC can
provide long term loan assistance of up to 67 percent of the cost of




























































































































































































































































































































































































































for pollution control equipment. This program applies only to plants
under construction before January 1, 1975, and terminates on December
31, 1976. New projects are expected to finance pollution control as a
normal business expense. Companies willing to install commercial scale
pollution control equipment that is innovative and previously untried
are eligible for up to 50 percent support through the Demonstration of
Pollution Abatement Technology program.
The intent of the Ontario Pollution Abatement Incentive Act of 1970
is to encourage the installation of pollution abatement equipment.
Applications from industry for grants up to the equivalent of the provincial
retail sales tax on equipment installed for purposes of pollution abatement
are reviewed and recommendations for grants made to the Ministry of
Consumer and Commercial Relations. In 1975, $2 million was paid, bringing
to some $11 million the amount paid out to industry since the program
started in 1970.
Pollution control equipment loans, administered by the Ontario
Development Corporation, are intended to proved funds to existing companies
unable to finance the purchase of this equipment from their own resources
or from commercial lending institutions.
A Provincial accelerated capital cost-allowance program provides an
allownace of 50% of the capital cost for equipment acquired by December
31, 1976.
DIALOGUE BETWEEN IJC AND GOVERNMENTS
IJC recommendations are meaningful only if they are presented to
the Governments in a timely fashion and responded to by Governments in a
timely fashion. Further, the Governments should indicate to the IJC
their intentions respecting the implementation of recommendations.
Table 16 presents a chronology of dates on which Commission reports
were released. The Canadian and United States responses to IJC's 1973
Annual Report did not materialize until June and October of 1975 respectively.
 
TABLE 16
PUBLIC RELEASE DATES OF REPORTS
  
WQB Reports IJC Reports Governments'
Report to IJC to Governments Response to IJC
First Annual Report April 1973 ‘ September 1973 None
(1972)




Third Annual Report July 1975 March 1976
(1974)
 
 Government responses should be regularly scheduled events, well
coordinated by the U.S. Department of State and the Canadian Department
of External Affairs. The importance of a timely and complete review is
apparent since it can take up to two years before recommendations concerning
financial requirements are reflected in federal budgets. In the United
States the State Department should seek comments from federal agencies,
and state governments when preparing responses.
Suggested Actions to Further Improve the Effectiveness of the Agreement
In order to improve dialogue between the IJC and Governments, the
following suggestions are offered:
(1) Presentation of the IJC Annual Report should occur no later than 3
months after the formal receipt of the Annual Reports of the Water
Quality Board, the Research Advisory Board and the Reference Groups.
(2) The Governments should respond to recommendations contained in the
IJC Report, no later than 3 months after receipt of those recommendations.
The government responses should include specific commitments to




















and administrative branches of the governments respecting its
recommendations. The pending amendments of PL 92—500 offer the
Commission an unique and timely opportunity to re—emphasize to the
U.S. Congress the importance of the Great Lakes as a valuable
resource.
A conference of the Great Lakes Governors and Premier in 1970 has
often been credited with providing an added impetus to the signing
of the Great Lakes Water Quality Agreement in 1972. A follow—up
session of this conference hosted by the Commission could reinforce


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 The Board has considered all the specific water quality objectives
developed by the Water Quality Objectives Subcommitteeas detailed in
the 1974 Appendix "A" to the Third Annual Report and the 1975 Appendix
"A" to this Fourth Annual Report.
Table 17 presents a proposed reorganization of Annex 1 of the
Agreement listing all the existing and proposed new or revised specific
water quality objectives. The proposed new or revised objectives can be
divided into two groups as specified in Tables 18 and 19. The Board
recommends to the Commission that the objectives in Table 18 be submitted
to the Parties with a recommendation for adoption at this time. It
further recommends that the objectives in Table 19 be submitted to the
Parties for intiial consideration. However, recommendation for adoption
of the latter objectives should be delayed as the Board is reviewing
them internally and will comment further with respect to their implications
for surveillance and remedial programs.
Details of the rationale for each proposed objective are included
in the 1974 and 1975 Appendices "A" and are referenced in Tables 18 and
19.
In addition to the proposed new or revised specific water quality
objectives, the Board also reiterates its recommendations for changes in
the wording of the Agreement (see pages 159—162, 1974 Annual Report) to
clarify the ideas presented therein and reinforce the intent of the
Agreement to "maintain or enhance" existing water quality where it is
better than described by the objectives.
BIOLOGICAL VALUE ALLOCATION
A portion of the narrative preceding the recommended water quality
objectives in last year's report emphasized the necessity for development
of a mechanism to limit the biological value loss and other beneficial
use losses associated with mixing zones and other areas of non—compliance
in such a manner that the integrity of the waterbody or portion thereof
is assured. V
A limiting mechanism incorporating management objectives and levels
of protection was proposed which included the following basic steps:
1) Agreement on the biological and other uses to be protected;
2) Identification of the important species;
3) Biological mapping of the waterbody to establish biotic zones
of the important species;
4) Assignment of a numerical biological value to the zones on the

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Phthalic Acid Esters (2)
Polychlorinated Biphenyls (2)


























 (ii) Other Compounds
Cyanide (3)
Oil and Petrochemicals (2)
Unspecified Non—Persistent Toxic










(d) Tainting Substances (2)
B. Physical Characteristics





C. Microbiological Characteristics (1)
2. Non—degradation (2)
3. Enhancement (2)
4. Sampling Data (1)
5. Mixing Zones (Guidelines for Designation) (2)


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The sum of the concentrations of aldrin and dieldrin in
water should not exceed the recommended quantifi—
cation limit of 0.001 micrograms per litre. The sum of
concentrations of aldrin and dieldrin in the edible
portion of fish should not exceed 0.3 micrograms per
gram for the protection of human consumers of fish.
Based on U.S. Food and Drug Administration guidelines.
NEW Chlordane
The concentration of chlordane in water should not
exceed 0.06 micrograms per litre for the protection
of aquatic life.
1974 59
NEW DDT and Metabolites
The sum of the concentrations of DDT and its metabolites 1974 61
in water should not exceed the recommended quantifi-
cation limit of 0.003 micrograms per litre. The sum of
the concentration of DDT and its metabolites in whole
fish (wet weight basis} should not exceed 1.0 micro-






The concentration of endrin in water should not exceed
the recommended quantification limit of 0.002 micrograms
per litre. The concentration of endrin in the edible
portion of'fish should not exceed 0.3 micrograms per
gram for the protection of human consumers of fish.
1974 64





















































































































































































































































































































































































































































































































OTHER TOXIC PERSISTENT COMPOUNDS























































































































































in fish tissues (whole fish, calculated on a wet
weight basis), should not exceed 0.1 micrograms per






















to permit setting a water quality objective for concentrations
in water. Therefore the proposed objective is based on levels
detectable in fish tissue. It is believed that water concen-
trations less than 0.001 micrograms per litre would be required
to preclude significant bioaccumulation of PCBs.
The U.S. Food and Drug Administration has set an administrative
guideline of 5 micrograms per gram of PCB as the maximum levels
acceptable in the edible portion of fish for human conSumption.
The Canadian Department of National Health and Welfare has set
a similar guideline at 2 micrograms per gram of PCB. The




































































































































































































































































































































































































































































































































































should not exceed 0.2 micrograms per litre nor should the
concentration of total mercury in whole fishexceed 0.5
micrograms per gram (wet weight basis) to protect


















sample should not exceed 10 micrograms per litre to
protect raw water for public water supplies.
Egg Zinc
Concentrations of total zinc in an unfiltered water 1975 77





Concentrations of total fluoride in an unfiltered water 1975 84
sample should not exceed 1.2 milligrams per litre to










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































¢3 OTHER NON—PERSISTENT ORGANIC CONTAMINANTS
E} (Cont'd)
NEW Unspecified Non-Persistent Toxic Substances and Complex
Effluents
Unspecified non-persistent toxic substances and complex 1974 152
effluents of municipal, industrial or other origin should
not be present in concentrations which exceed 0.05 of the
median lethal concentration (96—hour L050) for any




Values of pH should not be outside the range of 6.5 to 1974 191
9.0, nor should discharges change the pH at the boundary




Values should not be outside the range of 6.7 to 8.5.
REVISED
Taintin Substances
1) Raw public water supply sources should be essentially 1974 196
free from objectionable taste and odour for aesthetic
reasons.
27 Substances entering the waters as a result of human
activity that cause tainting of edible aquatic organisms
should not be present in concentrations which will lower




Phenols and other objectionable taste and odour










Settleable and suspended Solids and Light Transmission
For the protection of aquatic life, waters should be free
from substances attributable to municipal, industrial or
other discharges resulting from activity that will
settle to form putrescent or otherwise objection-
able sludge deposits or that will alter the value
of the Secchi disk depth by more than 10 percent.
EXISTING
Settleable Suspended Materials
Waters should be free from substances attributable to
mhnicipal, industrial or other discharges that will
settle to form putrescent or otherwise objectionable
sludge deposits, or that will adversely affect







Asbestos should be kept at the lowest practicable
levels and in any event should be controlled to the





f Notwithstanding the adoption of specific water
‘ quality objectives, all reasonable and practicable
measures shall be taken in accordance with paragraph
4 of Article III of the Agreement to maintain the
levels of water quality existing atthe date of
entry into fbrce of the Agreement in those areas
of the boundary waters of the Great Lakes system
where such water quality is better than that






































































































































































































































































































































































































































of discharges at their source.
The following guidelines should be used in the
























































body may be granted.





























3. Limitations on mixing zones should be established by
the responsible regulatory agency on a case—by—case basis,
where "case" refers to both local considerations and the
waterbody as a whole, or segment of the waterbody.
4. Mixing zones, by definition, represent a loss of
value.
5. Many of the general water quality objectives should
apply to discharge—related materials within mixing zones.
The zones should be free of:
(a) objectionable deposits;
(b) unsightly or deleterious amounts of flotsam,
debris, oil, scum and other floating matter;
(0) substances producing objectionable colour, odour,
taste, or turbidity; and
(d) substances and conditions or combinations thereof
at levels which produce aquatic life in nuisance
quantities that interfere with other uses.
6. No conditions within the mixing zone should be permitted
which are either (a) rapidly lethal to important aquatic
life (conditions which result in sudden fish kills and mortality
or organisms passing through the mixing zone); or (b) which cause
irreversible responses which could result in detrimental post—
exposure effects; or (c) which result in bioconcentration of
toxic materials which are farmful to the organism or its
consumers.
7- Concentrations of toxic materials at any point in the
mixing zone where important species are physically capable
of residing should not exceed the 24 to 96-hour L050.
8. When designing conditions to protect specific organisms
it is necessary to know that the organisms would normally
inhabit the area within the mixing zone. Zones of passage
should be assured either by location or design of conditions
within mixing zones. Mixing zones should not fbrm a barrier
to migratory routes of aquatic species or interfere with
biological communities or populations of important species,
to a degree which is damaging to the ecosystem, or diminish
other beneficial uses disproportionately.
137








































































































































































































































































































































































































































































































































































































































































should not exceed 0.005 micrograms per litre for the

















sample should not exceed 0.008 micrograms per litre for
















































































































not exceed 0.50 milligrams per litre for the



























































2. 0.01 milligrams per litre in order to protect

















































































































































2. Maximum Weekly Average Temperature
This is the mathematical mean of multiple, equally
spaced daily temperatures.
A. For Growth
The maximum weekly averagetemperature (MWAT) in the
zone inhabited by the species at that time should not
exceed one—third of the range between the optimum
temperature (To) and the ultimate upper incipient
lethal temperature (Tu) of the species, in order to
maintain growth of aquatic organisms at levels
necessary for sustaining actively growing and
reproducing populations (Table 1 Appendix II of
1975 Appendix ’M’U. Thus,
 
MWAT = To + Tu — To
2;?
3
The optimum temperature is assumed to be for growth
but other physiological optima may be used in the
absence of growth data. The MWAT must be applied with
adequate understanding of the normal seasonal dis-
tribution of the important species.
B. For Reproduction
The MWAT reporduction should not exceed those limits
for normal spawning (Table 2 - Appendix II of 1975
Appendix VA”); in addition these objectives must
protect gonad growth and gamete maturation,
spawning
migrations, spawning itself timing and synchrony with
cyclic food sources,
and normal patterns of gradual
temperature changes throughout the year. The pro-
tection of reproductive activity must take into
account normal months during which these processes
















safety factor) that raises the lower lethal threshold
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 TABLE 19









temperature above the normal ambient water temperature
for that season. This temperature limit will apply
in any area to which the fish have access and would
include areas such as unscreened discharge channels.
This objective is necessary to eliminate fish kills
caused by rapid changes in temperature due to plant
shutdown or movement of fish from a heated-plume to
ambient temperature.
Short—term Exposure to Extreme Temperature
For The Season of Growth
The temperature objective for (1) short-term exposure
during the growth season is the 24-hr. median tolerance
limit, minus 2°C, at an acclimation temperature
approximating the MWMT’fbr that month; and (2) short-
term exposure during the spawning season is the upper
temperature for successful incubationand hatching.
These exposures should not be too lengthy or frequent
or the species could be adversely affected. The length
of time in minutes (t) that 50 percent of a population
will survive temperatures above the incipient lethal
temperature (T in °C) can be calculated from the
following equation:
 
log (t) = a + b (T)
where a and b are intercept and slope, respectively, which
are characteristics of each acclimation temperature for
each species (National Academy of Sciences, 1973).
For the Season of Reproduction
For the short—term maximum temperature for the season of








































local or general use of these waters.
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The surveillance program has been developed to address the above
water quality issues and designed in detail on an operational basis.
The program is segmented by "design components" which are implemented by





2. Atmospheric Loading. 10. Cladophora.
3. Near Shore and Problem Areas. 11. Radioactivity.
4. Water Intakes. 12. Special Studies.
5. Whole Lake — Annual and 13. Data Quality.














IJC Regional Office Support.
:1
The objectives and rationale of each design component have been
:ﬁ
developed by lake basin.
The design components are described more fully
i
in Appendix B and presented in detail in a separate International Great Lakes
surveillance design document.
Considerable refinements have been made
since last year's
reportwhich include more emphasis on the monitoring
of biological components, data quality, data management, radiological
surveillance, atmospheric loadings, sediments, and toxic and persistent
chemicals














enable better estimates of loadings.
A toxic contaminants program for
m:
fish has been designed which will
provide information on current conditions.
*'
Further development is necessary to provide for an evaluation of trends.
Supplemental research efforts are necessary to describe the pathways and
fate of specific




A monitoring schedule was prepared for the entire Great Lakes
System which will



























intensively for two years, consecutively during the cycle.
Lakes Huron
and Superior will be sampled for one year during the cycle.
During the
intensive years,























The problem areas, including the connecting channels will be sampled
less intensively each year for specific issue parameters. Tributaries
will be sampled in a continuing year—round program.
IMPLEMENTATION
The degree to which the proposed surveillance program is implemented
obviously depends on the resources provided by the two Governments. It
is unclear at this time exactly what new level of funding will be available
or even if the existing funding, which is less than adequate, will be
maintained.
Annual follow-up workshops sponsored by the Board's Surveillance
Subcommittee are planned to review the funds which have been provided
and determine if the programs detailed in the plan are being carried
out. The IJC Regional Office will support the Surveillance Subcommittee
by documenting and publishing the detailed surveillance plans, updating
the plans, and documenting the results of the workshops.
Data Quality
The quality of data is the most important part of the surVeillance
program. If the Great Lakes System is to be assessed as a whole as well
as by segment and if the surveillance work is to be divided between
agencies, it is imperative that a coordinated data quality aSSurance
program be implemented immediately. This task has been assigned to the
Board's Data Quality Subcommittee.
Data Management
A coordinated data management program is also required as one of
the cornerstones of the surveillance program. Such aneffort has been
initiated by the Data Quality Subcommittee and should becontinued. In
addition, a concerted effort must be made, particularly by the U.S.
agencies, to combine historical data into one data system.
Data Analysis and Reporting
Beyond the traditional data analysis and interpretation provided by














































































































































































































































The Agreement has two basic goals: to repair past damage to the
Great Lakes, and to protect against future pollution. The first major
target, December 31, 1975, has provided a focus for initiation and
completion of remedial programs. Further, programs presently being
implemented have achieved a momentum which, if sustained, will assure
completion. However, completion of these programs will not be sufficient
to achieve the goals of the Agreement. In some cases, there may be
total recovery while in others the process of degradation may merely
have been slowed. Moreover, correction of pollution from land runoff
and atmospheric fallout is in an early stage of development. Increased
pollution related to population growth and industrial development will
place an ever growing stress on the water and the lands drained by that
water and may offset current gains being achieved through the remedial
measures of the Agreement. Closer cooperation should be sought by the




















damage is a permanent obligation facing the Governments in terms of the
Agreement as populations grow, resources are developed, and the use of
water increases.
The Board notes that the responsibility for planning future use of
the Great Lakes—St. Lawrence DrainageSystem has been accepted by the
eleven governments and new legislation and policy initiatives have been
taken to get at the root causes of the many problems affecting the




































































































































































































































































the development of the Comprehensive Coordinated Joint Plan which will
identify projects, programs and other measures related to water and
associated land resources that would enhance the economic, environmental
and social conditions in the United States part of the basin.
On the U.S. side, recent litigation on the funding and timing of
planning under Section 208 of PL 92-500 have created new
problems for
the states in developing effective comprehensive waste treatment management








In Canadb, the emphasis
in planning considers needs
in development
areas across
the country encompassing the major drainage basins, of



































































































































































































































































































































   
WELSH]
The various Subcommittees of the Water Quality Board and its Implementation
Committee have preparedannual reports. These are published as separate
Appendices to this Fourth Annual Report of the Water Quality Board. The
subcommittee reports provide the detailed information and data for the
Board's report but represent the independent efforts and views of the
subcommittees and consequently some of the conclusions or recommendations
contained therein may not be reflected in this report.
A. REPORT OF THE WATER QUALITY OBJECTIVES SUBCOMMITTEE
The Water Quality Objectives Subcommittee presents the results of
its work in the 1975 - 76 in its second annual report to the Water
Quality Board. The Subcommittee perservered in its charge to develop and
recommend specific water quality objectives for the waters of the Great
Lakes to ensure against the loss of beneficial uses agreed to by the
Parties to the 1972 Great Lakes Water Quality Agreement. This year's
report follows the philosophical approach developed in the first annual
report for the establishment and use of water quality objectives.
The report deals comprehensively with a number of metals and proposes

















































































































































value loss in mixing zones.
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B. REPORT OF THE SURVEILLANCE SUBCOMMITTEE
The 1975 Report of the Surveillance Subcommittee
presents an assessment






























contamination of fish and wildlife by toxic substances and total pollutant

























































































































































































































































































 An aspect of remedial programs that relates to the changes in
emphasis mentioned above is the increased attention being given to the
effects of other environmental factors on water quality namely, land
drainage and atmospheric loadings. The effects of completed remedial
measures for point sources may often be masked in a "problem area" due
to the effects of non—point source pollution associated with land use.
The report updates the status of programs dealing with land use pollution.
Finally, as an expression of its concerns regarding the effectiveness
of the existing relationships between the IJC and the Governments, the
subcommitee offers some suggestions to improve those relationships.
D. REPORT OF THE RADIOACTIVITY SUBCOMMITTEE
The first annual report of the Radioactivity Subcommittee describes
the status of the proposed radioactivity objective and surveillance
plans for determining compliance with the objective. The report also
describes the extent of nuclear facilities in the Great Lakes Basin and
the discharges of radionuclides from them. Detailed information and data
available as of May 1974 regarding radioactivity in the boundary waters
are also presented and reviewed.
Copies of the Appendices may be obtained from:
International Joint Commission
Great Lakes Regional Office
100 Ouellette Avenue
8th Floor
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Director, Environmental Approvals Branch
Ontario Ministry of the Environment
Toronto, Ontario
D.Sr Caverly
Chairman, Environmental Hearing Board
Province of Ontario
Toronto, Ontario





























































































































































CANADIAN SECTION - continued
K.H. Loftus
Director, Sport Fisheries Branch
Ontario Ministry of Natural Resources
Toronto, Ontario
R.H. Millest








   
UNITED STATES SECTION
 
G.R. Alexander, Jr. (Chairman) (Effective 1976)





Illinois Environmental Protection Agency
Springfield, Illinois
A.S. Earl (Effective 1976)
Secretary, Division of Environmental Protection








Bureau of Water Quality Management
Department of Environmental Resources
Harrisburg, Pennsylvania
P.L. Gove (Effective 1975)
Director
Minnesota Pollution Control Agency
Roseville, Minnesota
W.G. Turney (Effective 1975)
Chief, Bureau of Environmental Protection
Michigan Department of Natural Resources
Lansing, Michigan
E.F. Seebald
Director of Division of Pure Waters



































UNITED STATES SECTION — continued
F.T. Mayo (Resigned 1976)
Chairman, United States Section
T.G. Frangos (Resigned 1976)
Member for Wisconsin
G.J. Merritt (Resigned 1975)
Member for Minnesota
R.W. Purdy (Resigned 1975)
Member for Michigan
 




a - year (annum)
anaerobic - able to live and grow where there is no air or free oxygen,
as certain bacteria
anoxic - depleted of free oxygen; anaerobic
BAT - Best Available Technology
BATEA - Best Available Technology Economically Achievable
bioaeeumulation - uptake and retention of environmental substances by an
organism from its environment
bioassay - biological assay: a determination of the concentration or
dose of a given material necessary to affect a test organism under
stated conditions
biomass - the living weight of a plant or animal population, usually expressed
on a unit area basis
BODs - Biochemical or Biological Oxygen Demand - the amount of oxygen
utilized by micro-organisms in 5 days at 20°C in stabilizing the
organic matter present in a water or sewage sample
BPT — Best Practicable Technology currently available
BPCTCA - Best Practicable Control Technology Currently Available
°C — degrees Celsius
CCIW - Canada Centre for Inland Waters
CMHC — Central Mortgage and Housing Corporation
coZiform bacteria - a group of bacteria normally inhabiting the intestines
of animals including man
conservative pollutant — a pollutant that is relatively persistant and
resistant to degradation, such as PCB and most chlorinated hydrocarbon
insecticides
































































DOE — Department of the Environment (Canada)















































































































































































































































































































































































ppb - parts per billion






















an atomic weight of 226
rem - roentgen equivalent man — the standard unit of radiation dose
3 — second




a radioactive isotope of the metal strontium with the atomic weight
of 90
STP - sewage treatment plant
161
 
t - tonnes (metr c tonnes)
TEDso — total equivalent radiological dose in rem integrated to fifty years,
received by the ICRP reference man from a standard daily intake of 2.2
litres of water over a period of one year
thermocline — a layer in a thermally stratified body of water in which the
temperature changes rapidly with depth relative to the remainder
of the body
UFs — uranium fluoride
ULRG - International Reference Group on Upper Lakes Pollution (IJC)
; USEPA — United States Environmental Protection Agency
USFDA — United States Food and Drug Administration
pg — microgram
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